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Most  clinicians  intuitively  feel  that  generalization 
takes  place  during  remediation.   However,  empirical  study  of 
this  notion  has  not  been  widespread.   The  purpose  of  this 
investigation  was  to  examine  the  effect  of  severity  of 
phonological  disorder  on  the  rate  of  generalization,  using  a 
specific  training  program  designed  to  eliminate  one 
phonological  process,  cluster  reduction.   Using  a  within- 
subject  experimental  design,  phonological  performance  of  six 
children  with  phonological  severity  ratings  of  moderate  or 
severe  was  followed  through  initial  evaluation,  baseline, 
generalization  measurement,  and  follow-up  evaluation.   The 
initial  evaluation  was  based  on  analyses  of  a  phonological 
assessment  instrument,  and  a  baseline  word  list,  as  well  as  a 
generative  phonological  analysis  of  spontaneous  speech 
production.   Training  was  administered  to  one  of  the  three 
subjects  at  each  severity  level  while  the  other  subjects 


continued  in  baseline.   Each  subject  received  training  on  the 
initial  /s/  plus  stop  clusters,  /sp/  and  /st/.   Progress 
during  training  was  measured  through  the  use  of 
generalization  probes  with  a  training  criterion  of  90% 
correct  across  the  two  clusters  across  two  sessions.   When 
one  subject  reached  criterion,  another  subject  then  began 
training.   Accuracy  of  production  on  the  untrained  /s/  plus 
stop  cluster  /sk/  and  the  control  cluster  /br/  were  followed 
during  training.   A  one-month  follow-up  evaluation  identical 
with  the  initial  evaluation  was  administered  to  all  subjects. 
Results  indicated  that  the  initial  phonological  disorder 
severity  rating  could  serve  as  a  predictor  of  generalization 
of  training,  with  subjects  in  the  moderate  group  making 
greater  progress  than  their  counterparts  in  the  severe  group. 
All  subjects  showed  increases  in  the  percentages  of  correct 
cluster  production  at  the  follow-up.   Subjects  with  moderate 
severity  ratings  made  the  greatest  increases  in  correct 
cluster  production,  including  /s/  plus  stop  clusters.   Five 
of  the  six  subjects  exhibited  generalization  of  learning  to 
the  untrained  cluster,  /sk/.   Individual  differences  between- 
subjects,  within-groups  were  noted.   Although  not  included  in 
the  formal  analysis  of  results,  phonological  performance  for 
one  additional  subject  in  the  profound  range  of  severity  was 
followed  during  evaluation,  treatment,  and  follow-up. 


CHAPTER  1 
INTRODUCTION  AND  REVIEW  OF  THE  LITERATURE 


Introduction 

Development  of  the  phonological  system  starts  at  birth 
as  the  infant  begins  to  learn  to  discriminate  between  sounds. 
This  process  of  development  continues  through  approximately 
age  7;  at  this  point  the  child  typically  has  a  complete 
phonetic  inventory.   Some  refinement  of  this  system  occurs  as 
the  child  learns  to  read,  write,  and  spell,  with  changes  due 
to  new  learning  in  morphology  and  semantics  (Ingram,  1976). 
The  entire  developmental  process  is  gradual,  and  children  of 
the  same  age  may  sound  quite  different  based  on  their  speech 
production.   Although  there  is  considerable  variability  from 
child  to  child,  there  are  definitive  criteria  that  can  be 
used  to  establish  the  presence  of  a  phonological  disability. 
For  those  children  who  have  difficulty  learning  the  sound 
system  of  language,  remediation  may  be  necessary. 

Traditional  approaches  to  remediation  of  misartic- 
ulations  focused  on  individual  phonemes  (Van  Riper,  1972). 
Such  treatment  programs  began  with  auditory  or  sensory- 
perceptual  training  with  discrimination  activities  being  of 
primary  importance  (Weiss,  Gordon,  &  Lillywhite,  1980). 
Children  were  first  taught  to  produce  sounds  as  isolated 
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segments  with  the  emphasis  on  improving  motoric  output.   The 
treatment  process  for  children  with  multiple  misarticulations 
often  was  long  and  tedious. 

In  the  early  1970' s,  the  field  of  speech-language 
pathology  was  greatly  influenced  by  contributions  from  the 
field  of  linguistics.   In  the  area  of  articulation  disorders, 
there  was  a  shift  in  focus  from  traditional  techniques  to 
consideration  of  the  underlying  system  responsible  for  the 
use  of  sound  segments.   The  assumption  that  development  of 
speech  was  systematic  and  possibly  rule-governed  led  to  a  new 
approach  in  remediation  (Blache,  1978;  McReynolds  &  Bennet, 
1972;  Singh  &  Polen,  1972) .   One  approach  involved  the  use  of 
distinctive  features,  based  on  the  grouping  of  sounds  into 
classes  according  to  common  features,  such  as  nasality  or 
voicing.   McReynolds  and  Bennet  (1972)  developed  one  of  the 
first  distinctive  feature  remediation  approaches.   Such 
approaches  generally  used  one  or  more  target  phonemes  (e.g., 
/p/  and  /f/)  to  train  a  given  feature  (e.g.,  the  [-/+ 
continuant]  feature)  with  the  ultimate  goal  of  generalization 
across  and  within  sound  classes. 

This  early  work  provided  the  basis  for  later  development 
of  remediation  programs  in  phonology,  including  phonological 
process  approaches.   Emphasis  shifted  from   training  isolated 
phonemes  to  training  entire  sound  classes.   The  assumptions 
of  phonological  process  treatment  were  that  such  remediation 
programs  were  more  efficient  and  that  remediation  involved 
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rule  learning  (Newman,  Creaghead,  &  Secord,  1985) .   Thus, 
there  was  a  shift  from  phonetic  to  phonemic  techniques  with 
treatment  generally  beginning  at  the  meaningful  word  level. 
Analysis  techniques,  borrowed  from  linguists  and  refined  by 
speech-language  pathologists,  identified  the  rule-governed 
nature  of  the  speech  of  children  with  phonological 
disabilities.   Remediation  programs  were  developed  to 
eliminate  phonological  processes  or  patterns  of  error  that 
interfered  with  the  development  of  adult  speech  (Fokes,  1982; 
Hodson  &  Paden,  1983;  Weiner,  1979,  1981) .   Terms  such  as 
phonological  process  and  phonological  rule  began  to  be  used 
throughout  the  field.   Concepts  of  generalization,  taken  from 
behavior  theory,  became  an  integral  part  of  the  remediation 
process. 

At  present,  many  different  approaches  to  remediation  of 
phonological  disorders  can  be  found  in  the  literature. 
However,  one  assumption  common  to  all  approaches  is  that 
phonological  remediation  results  in  generalization  to 
untrained  stimuli.   Training  to  change  one  sound  affected  by 
a  process  or  rule  is  intended  to  result  in  the  correction  of 
several  other  individual  phonemes  as  well  (Newman,  Creaghead, 
&  Secord,  1985).   This  notion  that  a  speech  sound  need  not  be 
taught  in  all  positions,  in  all  possible  combinations,  and  in 
all  possible  words  forms  the  basis  of  the  work  concerning 
generalization  learning.   Most  clinicians  intuitively  feel 
that  generalization  takes  place  during  phonological 
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remediation.   However,  to  date,  empirical  study  of  the 
efficacy  of  phonological  remediation  or  of  the  extent  of 
generalization  in  phonological  remediation  is  not  widespread. 

Thus,  the  purpose  of  this  investigation  is  to  determine 
the  relationship  between  severity  of  phonological  disability 
and  generalization  learning.   The  amount  of  generalization 
learning  for  6  subjects  will  be  measured  following 
phonological  remediation  to  reduce  the  occurrence  of  one 
phonological  process,  reduction  of  consonant  clusters. 
Individual  learning  patterns  will  be  analyzed  and  described. 
Review  of  the  Literature 

The  following  review  will  include  an  overview  of  the 
acquisition  of  normal  and  disordered  phonology,  phonological 
treatment,  and  consonant  cluster  acquisition.   A  final 
section  will  include  discussion  of  generalization  learning, 
including  information  on  facilitation  and  individual 
differences. 
Phonological  Development 

Underlying  representation.   The  process  of  acquisition 
of  the  sound  system  of  any  language  follows  a  gradual  and 
somewhat  orderly  pattern  with  increasing  precision  in 
articulation  noted  as  development  progresses  (Stoel-Gammon  & 
Dunn,  1985).   Children  develop  phonological  competence  in  a 
gradual  manner  as  their  speech  production  begins  to 
approximate  that  of  the  adult  model.   Thus,  it  has  become 
increasingly  more  important  to  develop  a  mode  of  discussion 


5 
of  this  acquisition  process,  including  a  model  of  the 
underlying  representation  of  children's  speech.   It  is  this 
underlying  representation  that  provides  input  to 
phonological  rules  that  may  be  operating  in  a  child's 
speech. 

At  the  present  time,  there  are  two  major  positions  that 
attempt  to  explain  the  nature  of  a  child's  underlying 
representation.   These  two  views  represent  two  ends  of  a 
continuum.   The  first  position  views  the  child  as  having  an 
underlying  representation  of  words  and  sounds  that  is 
identical  to  the  adult  surface  form  (Braine,  1974;  Donegan  & 
Stampe,  1979;  Ingram,  1974,  1976;  Menn,  1978;  Smith,  1973; 
Stampe,  1979).   A  schematic  representation  of  this  view  can 
be  seen  below: 

Child's  Underlying  Representation  =  Adult  Surface  Form 

I 

I 

\k 

Phonological  Rules 
I 
I 

Output 

The  primary  assumption  of  this  point  of  view  is  the 

equivalence  of  the  child's  underlying  representation  and  the 

adult  surface  form.   The  child's  production  is  simplified 

due  to  the  application  of  phonological  rules.   These  rules 

are  present  because  of  the  child's  immature  articulatory 

abilities.   Smith  (1973)  suggested  that  children  have  normal 

perceptual  skills  but  that  correct  production  was  achieved 


only  after  gradual  progression  through  certain  stages, 
called  "realisation  rules."   Donegan  and  Stampe  (1979) 
stated  that  a  child's  productions  are  governed  by  phonetic 
difficulty  and  not  by  a  different  system  of  cognitive 
organization  or  underlying  representation.   Macken  (1984) 
suggested  that  if  this  position  of  equal  forms  for  adult  and 
child  is  to  be  supported,  one  must  assume  that  the  child  has 
apparently  perfect  perception  and  imperfect  articulation. 
However,  studies  by  Broen  and  Strange  (1980)  and  by  Barton 
(1978)  determined  that  the  child's  perceptual  development  of 
the  ambient  language  is  complete  by  the  time  the  child 
begins  to  produce  phonemic  contrasts.   The  child's 
perceptual  system  differs  from  the  adult  system  in  that  the 
child  produces  all  and  only  the  contrasts  perceived,  and 
production  is  based  on  the  perception  of  these  contrasts. 
In  other  words,  perception  may  sometime  precede  production. 
Such  issues  have  yet  to  be  resolved.   Support  for  the  first 
view  of  the  child's  underlying  representations  has  been  made 
primarily  through  anecdotal  evidence  (Macken,  1980). 

The  second  view  hypothesizes  that  the  child  has  his  own 
system  independent  of  the  ambient  adult  system  (Dinnsen, 
1984;  Dinnsen  &  Elbert,  1984;  Dinnsen,  Elbert  &  Weismer, 
1979:  Macken,  1980;  Maxwell  &  Weismer,  1982;  Weismer, 
Dinnsen  &  Elbert,  1981) .   The  schematic  representation  of 
this  view  is  as  follows: 


I 
I 

Input   (Adult  form) 


Child's  representation  of  adult  word 


Phonological  rules 
I 
I 

Child's  production 

Studies  based  on  this  view  have  described  three  types 
of  misarticulating  systems  and  have  attempted  to  describe 
the  children  with  these  systems.   The  first  type  of  child 
has  underlying  representations  similar  to  the  ambient 
language,  but  applies  a  set  of  phonological  rules  dissimilar 
to  that  of  the  ambient  language.   The  second  type  of  child 
has  unique  underlying  representations  and  phonotactic 
constraints  (i.e.,  what  sounds  and  sound  sequences  can 
occur) ,  very  different  from  the  ambient  language.   Finally, 
a  third  type  of  child  could  have  the  same  number  of 
distinctions  or  contrastive  phonemes  as  that  of  the  ambient 
system;  however,  the  distinctions  would  not  be  the  same. 
Empirical  evidence  must  be  considered  when  attempting  to 
validate  this  second  view. 

Macken  (1980)  offered  what  she  referred  to  as  an 
optimal  model  for  discussing  a  child's  underlying 
representation.   This  model  takes  into  account  evidence  from 
both  views.   Macken  proposed  that  the  child's  phonological 


system  may  contain  both  correct  and  incorrect  underlying 

representations  that  require  the  application  of  phonological 

rules  for  some  words  and  perceptual  encoding  rules  for  other 

words.   This  model  is  depicted  below: 

Input 
I 
I 

I    (perceptual  encoding  rules) 
I 

Underlying  Representations 


[phonological  rules) 


Output 


In  this  view,  the  perceptual  encoding  rules  and  the 
phonological  rules  may  or  may  not  be  present  in  the  system 
of  any  given  child.   Two  conditions  may  be  noted.   A  sound 
may  enter  the  child's  underlying  representation  in  a 
misperceived  form,  through  the  application  of  perceptual 
encoding  rules.   The  output  would  then  be  unlike  the  adult 
model  without  the  application  of  phonological  rules. 
Conversely,  if  there  is  evidence  of  a  correct  underlying 
representation  but  the  output  differs  from  that  of  the 
ambient  language,  then  perceptual  encoding  rules  would  not 
be  evident;  unique  phonological  (output)  rules  could  be 
identified. 

Ingram  (1976)  proposed  that  the  developing  child  is 
actively  perceiving,  organizing,  and  producing  speech. 
Simplifications  can  occur  on  any  of  these  three  levels.   The 
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child  may  simplify  the  inventory  of  sounds  and  syllables  in 
adult  words  (perception),  simplify  the  use  of  contrastive 
sounds  and  syllables  (organization) ,  or  simplify  the  motoric 
demands  of  sounds  and  syllables  (production) .   Ingram 
suggested  that  a  child's  speech  organization  could  be  placed 
on  a  continuum  from  the  simplest  model  to  the  more  complex. 
It  may  not  always  be  necessary  to  consider  the  intervening 
or  underlying  level  of  a  child's  system  but  instead  simply 
determine  the  child's  set  of  rules  based  on  output.   Such 
analysis  is  typical  of  the  more  traditional  methods  of 
evaluation.   However,  Ingram  cautions  that  such  a  procedure 
results  in  only  a  partial  description  of  the  child's  actual 
system. 

Edwards  and  Shriberg  (1983)  summarized  the  sound  system 
of  language  in  terms  of  covert  and  overt  knowledge  (Figure 
1) .   The  phonological  system  has  as  its  primary  task  the 
translation  of  input  messages  into  overt  speech  production. 
The  covert  or  underlying  level  of  this  phonological  system 
is  made  up  of  four  types  of  knowledge:   1)  knowledge  about 
which  sounds  are  meaningful  in  the  language,  2)  knowledge 
about  ways  in  which  these  sounds  can  be  sequenced  in 
morphemes  and  words,  3)  knowledge  of  the  rules  for 
alteration  of  sounds  due  to  morphological  changes,  and  4) 
knowledge  of  the  rules  that  dictate  the  appropriate 
allophonic  variants  of  phonemes.   In  proposing  this  model, 
Edwards  and  Shriberg  made  no  claims  regarding  the  status  of 


Input  for  the  message 
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1                 PHONOLOGICAL  SYSTEM                 | 

1         1    Underlying  Representation    |         j 
1          1         COVERT  KNOWLEDGE         |          | 

1         1    1.   Contrastive  Phonemes    |         j 

1         1    2.   Sequential  Constraints   I         | 
1         1        &  Morpheme  Structure     |         j 
1         1        Rules                   |         | 

1         1    3.   Morphophonemic  Rules     |         | 

1         1    4.   Allophonic  Rules        |         | 

1               OVERT  SPEECH  PRODUCTION               | 

Figure  1.   An  illustration  of  the  two  levels  of  phonology, 
the  covert  and  overt  levels  of  speech. 
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a  child's  underlying  representation,  i.e.,  whether  it  is  the 
same  as  or  different  from  the  adult  surface  form.   Instead, 
they  attempted  to  outline  the  components  present  in  any 
underlying  representation,  adult  or  child.   To  determine  the 
underlying  representation,  the  phonologist  must  primarily 
rely  on  overt  speech  production  to  determine  the  proposed 
status  of  this  covert  component. 

Phonological  process.   During  earliest  development,  from 
birth  to  10  months,  the  infant  develops  the  imitative  ability 
and  communicates  through  gestures  and  crying.   Essential 
prerequisites  for  later  phonological  acquisition  develop 
during  this  early  stage.   The  infant  develops  rapid 
perceptual  discrimination  and  begins  babbling  or  sound  play. 
This  babbling  will  later  merge  into  the  child's  first  words. 
An  equally  important  development  is  the  child's  ever- 
increasing  ability  to  imitate  the  sounds  and  gestures  of 
others  (Ingram,  1976) . 

Between  the  ages  of  1:0  (yearsrmonths)  and  1:6,  the 
child  begins  using  one-word  utterances,  with  the  development 
of  approximately  a  50-word  vocabulary  by  age  1:6.   Ferguson 
and  Farwell  (1975)  emphasized  the  role  of  the  single  word  in 
this  stage  of  acquisition.   The  child  is  actively  acquiring  a 
set  of  lexical  items  as  well  as  a  phonological  system. 
Ferguson  and  Farwell  suggested  that  acquisition  of  this 
system  may  be  greatly  influenced  by  the  particular  words  a 
child  produces.   Early  acquisition  is  characterized  by 
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variation  in  production,  selectivity  in  word  choice,  and 
regression  of  word  forms,  i.e.,  early  productions  may  be  more 
accurate  than  later  occurring  productions.   That  the  child 
initially  produces  an  entire  word  unit,  basically  unaware  of 
the  individual  phonemes,  was  suggested  by  Ferguson  and 
Farwell  as  one  possible  explanation  for  regression.   Change 
in  production  occurs  as  the  child  constructs  an  individual 
phonological  system  and  a  gradual  awareness  evolves.   As  the 
development  of  two-word  utterances  begins,  the  child 
demonstrates  a  very  active  development  of  the  phonological 
system.   At  this  time  the  child  develops  a  rapidly  increasing 
vocabulary.   As  this  spoken  vocabulary  size  increases,  the 
child  is  faced  with  the  first  real  need  to  develop  an  orderly 
phonological  system  (Ingram,  1976).   The  use  of  phonological 
simplification  processes  then  becomes  the  primary  vehicle  of 
organization  for  the  developing  child. 

In  normally  developing  children,  the  greatest  use  of  the 
phonological  simplification  processes  first  described  by 
Stampe  (1973)  occurs  during  the  most  active  speech 
acquisition  period  between  2  and  4  years  of  age  (Dyson,  1985; 
Dyson  &  Paden,  1983).   "A  phonological  process  is  a 
descriptive  rule  or  statement  which  accounts  for  errors  of 
substitution,  omission,  or  deletion"  (Elbert  &  Gierut,  1986, 
p.  26) .   Edwards  and  Shriberg  (1983)  defined  a  phonological 
process  as  any  systematic  change  that  affects  a  sound 
sequence  or  sound  class.   Most  definitions  of  phonological 
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process  assume  that  a  basic  form  called  an  underlying  or 
phonological  representation  is  present  or  stored  in  the 
child's  system  and  may  be  changed  prior  to  output  through 
application  of  the  phonological  process.   The  resulting  form 
is  considered  the  surface  form  or  the  phonetic 
representation.   As  previously  stated,  the  underlying 
representation  is  also  referred  to  as  covert  knowledge,  and 
the  surface  form  is  called  overt  knowledge. 

Ingram  (1976)  suggested  that  phonological  processes  fall 
into  three  major  categories:   syllable  structure  processes, 
assimilation  processes,  and  substitution  processes.   Syllable 
structure  processes  are  those  that  result  in  a  simplified 
syllable  or  word  shape.   For  example,  in  a  word  such  as  cat, 
the  final  /t/  may  be  deleted,  resulting  in  the  open-syllable 
[kae,].   Assimilatory  processes  are  found  when  one  phoneme  is 
overly  influenced  by  another  phoneme  in  the  word,  e.g.,  truck 
is  produced  as  [krAk]  .   The  substitution  processes  are  those 
that  generally  affect  an  entire  class  of  sounds,  often 
involving  substitution  of  one  class  for  another.   Common 
examples  include  the  fronting  of  velars  to  alveolars  (e.g., 

A/ >  /t/)  and  the  gliding  of  liquids  (e.g.,  /I/ >  /w/) 

(Stoel-Gammon  &  Dunn,  1985) . 

Stoel-Gammon  and  Dunn  (1985)  summarized  the  results  of 
several  longitudinal  and  cross-sectional  studies  of  normally- 
developing  children.   Several  processes,  including  unstressed 
syllable  deletion,  final  consonant  deletion,  gliding,  and 
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cluster  reduction,  are  present  in  the  speech  of  most 
children.   However,  two  major  divisions  were  established 
based  on  occurrence  of  the  phonological  processes,  those  that 
disappear  by  age  3  and  those  that  persist  beyond  age  3. 
Those  that  are  normally  eliminated  by  age  3  are  presented 
below. 
1.    Unstressed  syllable  deletion  refers  to  the  deletion  of 

the  least  stressed  syllable  or  syllables  in  a  word, 

e.g.,  potato >  [tefto]. 

2-    Deletion  of  final  consonants  occurs  when  the  postvocalic 

consonant  or  consonant  cluster  is  deleted,  e.g.,  cat 

>  [kae,]  . 

3.  Doubling  refers  to  the  repetition  of  a  target  word, 
usually  a  one-syllable  word,  resulting  in  the  creation 
of  a  multisyllabic  form,  e.g.  ,  ball >  [baba] . 

4.  Diminutization  is  described  as  the  addition  of  /i/  to  a 
target  form,  e.g.,  dog >  [dagi]. 

5-    Velar  fronting  refers  to  the  substitution  of  an  alveolar 
for  a  velar  sound,  e.g.,  go  >  [dou] . 

6.    Consonant  assimilation  is  described  as  a  harmony 

process,  e.g.,  two  sounds  become  more  alike  or  one  sound 
assumes  features  from  the  other  sound.  Stoel -Gammon  and 
Dunn  (1985)  listed  three  common  patterns  of  consonant 

assimilation:   a)  Labial  assimilation,  gum >  [b/\m]  ; 

b)  Velar  assimilation,  tock  >  [kak] ;  and  c)  Nasal 

assimilation,  time  >  [n57m] . 
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7.  Reduplication  refers  to  the  assimilation  of  one  syllable 
to  another  with  a  resulting  duplicated  form,  e.g.,  water 
>  [wo.wa]  . 

8.  Prevocalic  voicing  is  described  as  the  voicing  of  a 
voiceless  obstruent  in  the  prevocalic  position,  e.g., 
tie >  [dol]  . 

Stoel-Gammon  and  Dunn  (1985)  indicated  that  several  processes 
may  persist  beyond  the  age  of  3,  even  in  normal  children. 
However,  they  also  stated  that  the  processes  listed  below  may 
never  occur  in  the  speech  of  some  children. 

1.  Cluster  reduction  refers  to  the  simplification  of  a 
consonant  cluster  by  deleting  one  or  two  phonemes,  e.g., 
blue  >  [bu]  or  squirrel  >  [w^l] . 

2.  Epenthesis  is  defined  as  the  insertion  of  an  unstressed 
vowel,  usually  in  an  initial  cluster  or  after  a  final 
voiced  stop,  e.g.,  blue  >  [balu]  or  big  > 

[bi  ga  ]  . 

3.  Gliding   refers   to   the   substitution  of   a   glide   for   a 
prevocalic   liquid,    with  /w/   usually   replacing   /r/   and  /w/ 

or   /j/   replacing   /l/,    e.g.,    red   >    [wed]    and   light   > 

[wait]    or     [  jSTTt]  . 

4.  Vocalization   or   vowelization    is   defined    as    the 
substitution   of    a    non-/r/-colored   vowel    for    a    postvocalic 

or    syllabic    liquid,    e.g.,    zipper    >    [zipa]    or    table 

>    [teibu]  . 
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5.  Stopping  occurs  when  a  fricative  or  affricate  is  replaced 
by  a  stop  or  when  a  fricative  is  replaced  by  an 
affricate,  e.g.,  sun >  [t/\n]. 

6.  Depalatization  refers  to  the  substitution  of  an  alveolar 
fricative  or  affricate  for  a  palatal  fricative  or 
affricate,  e.g.,  fish  >  [fis]. 

7.  Final  devoicing  refers  to  the  devoicing  of  a  word-final 
obstruent,  e.g.,  dog  >  [dak]. 

By  age  4,  the  child  should  have  reasonable  control  over 
the  phonemes  of  English  and  by  age  5,  should  match  the 
ambient  language  fairly  closely  (Compton,  1975) .   The  child 
should  now  be  trying  to  master  those  sounds  of  English  that 
are  motorically  difficult,  e.g.,  /r/  and  /l/,  and  those  words 
that  are  linguistically  complex,  e.g.,  multisyllabic  words. 

The  period  from  age  4  to  age  6  or  7  is  marked  by  an 
increase  in  the  number  of  complex  sentence  structures.   The 
normally  developing  child  will  have  completed  the  phonetic 
inventory  by  this  time  and  will  have  all  the  sounds  of 
English  in  the  spoken  repertoire.   Any  further  changes  in  the 
phonological  system  will  usually  be  the  result  of  training  in 
reading,  writing,  and  spelling.   The  child's  speech  patterns 
are  fairly  well  fixed  by  this  point  in  development  (Ingram, 
1976)  . 
Disordered  phonological  development 

Descriptions  of  children  with  phonological  disorders  are 
usually  based  on  our  knowledge  of  normal  children  (Compton, 
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1975;  Oiler,  1974).  In  fact,  children  with  phonological 
disorders  often  sound  like  normal  children  at  earlier  stages 
of  development  (Elbert,  1983;  Ingram,  1976;  Stoel-Gammon  & 
Dunn,  1985) .   Disordered  phonology  results  when  the  child 
fails  to  eliminate  early  simplification  patterns.   The  child 
may  then  add  new  processes  or  rules  to  deal  with  the 
increasing  linguistic  complexity  and  with  the  increasing 
demands  for  more  intelligible  speech.   This  child  may  then  be 
seen  as  different  and  not  just  delayed  (Compton,  1975; 
Ingram,  1976;  Stoel-Gammon  &  Dunn,  1985) .   Processes  may 
become  more  complex  or  possibly  ordered.   For  example,  at  an 
early  stage,  a  child  may  replace  alveolar  sounds  with  velars. 
During  later  stages,  as  the  child  attempts  to  produce 
fricatives,  they  may  be  replaced  by  alveolar  stops,  which  are 
then  replaced  by  velar  stops.   It  may  become  difficult  to 
determine  the  ordering  of  the  phonological  processes  because 
many  of  them  should  have  been  discarded  in  the  development 
from  stage  to  stage  but  were  instead  altered  in  some  way  to 
accommodate  newly  developed  processes  (Compton,  1975). 

The  study  of  speech  production  (overt  speech)  errors 
would  be  simplified  if  one  could  make  conclusions  about  the 
underlying  representation  (covert  speech).    As  previously 
discussed,  there  are  two  opposing  viewpoints  regarding  the 
child's  internal  representation  of  phonology.   The  first 
assumes  that  the  child  may  have  an  underlying  representation 
identical  to  that  of  the  adult  model  with  different 
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productions  resulting  from  application  of  various 
simplification  processes  (Hodson,  1980;  Ingram,  1976, 
Shriberg  &  Kwiatkowski,  1980;  Stampe,  1979).   In  the  case  of 
phonological  disability,  it  then  becomes  necessary  to  assess 
the  child's  overt  speech  production  and  determine  which 
simplification  processes  are  being  used.   This  determination 
is  typically  made  by  examining  a  sample  of  speech,  making 
direct  comparisons  between  the  adult  and  child  forms,  and 
categorizing  "non-adult"  productions  using  a  set  of  commonly 
occurring  phonological  processes.   The  second  view  assumes 
that  the  child  may  or  may  not  have  the  correct,  adult 
underlying  representation.   Instead,  each  child's  individual 
underlying  representation  must  be  determined  prior  to 
developing  any  assumptions  about  the  system.   A  method  of 
evaluation  of  surface  forms  to  determine  underlying 
representations  has  been  developed  using  the  principles  of 
generative  phonology  (Gierut,  1985;  Hacken,  1980;  Maxwell, 
1981)  .   Use  of  such  analysis  procedures  have  shown  that  a 
child  may  have  different  underlying  forms  than  those  of 
adults.   Elbert  and  Gierut  (1986)  reported  that  the  use  of 
generative  phonological  analysis  is  useful  with  children  with 
severe  phonological  disorders  because  such  analysis  provides 
a  profile  of  underlying  knowledge  about  the  child's  ambient 
sound  system,  allowing  for  development  of  individually 
determined  remediation  targets. 
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Phonological  Remediation 

Traditionally,  remediation  for  children  with  multiple 
sound  errors  targeted  each  error  phoneme  individually.   In 
most  cases,  the  time  spent  in  remediation  was  considerable 
because  each  sound  had  to  be  trained  to  criterion  in 
isolation,  words,  sentences,  and  conversation. 
Phonologically-based  remediation  targets  an  entire  sound 
class  or  word  structure  resulting  in  a  more  efficient  use  of 
a  training  session.   Targeting  a  word  structure,  such  as 
final  consonant  deletion,  involves  the  use  of  several 
exemplars  with  differing  characteristics  of  place  and  manner, 
in  an  effort  to  facilitate  broad  generalization  of  the 
correct  pattern,  final  consonants.   By  broadening  the 
training  from  correction  of  individual  sounds  to  elimination 
of  processes,  the  goal  of  reorganization  of  the  phonological 
system  can  be  reached  more  efficiently  and  effectively 
(Newman,  Creaghead,  &  Secord,  1985;  Weiss,  Gordon,  & 
Lilly white,  1980) . 

Remediation  typically  has  the  primary  goal  of 
facilitating  the  development  of  the  adult  phonological  system 
in  a  child  with  a  phonological  disorder.   Phonological 
remediation  is  based  upon  the  systematic  nature  of  phonology 
and  uses  conceptual  rather  than  motoric  activities. 
Specifically,  drill  or  production  practice  is  not  the  main 
focus  in  this  type  of  remediation.   Instead,  remediation 
activities  demonstrate  the  principle  that  sounds  are  used  to 
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contrast  meaning  (Stoel-Gammon  &  Dunn,  1985).   Thus, 
remediation  is  geared  toward  treating  members  of  a  sound 
class  in  terms  of  how  they  are  used  contrastively  or  how  they 
are  combined  in  different  word  structures  instead  of  the 
traditional  focus  on  single  phoneme  training. 

Approaches  to  phonological  remediation  are  being 
developed  at  a  rapid  pace  in  the  field  of  speech-language 
pathology.   Various  approaches  can  be  found  based  on 
differing  theortical  orientations.   It  is  important  to 
consider  the  theoretical  viewpoint  when  attempting  to  fully 
understand  or  implement  any  training  program.   Phonologists 
who  assume  the  child  has  the  same  underlying  form  as  the 
adult,  approach  remediation  differently  than  those  who  assume 
the  child  has  a  unique  system.   Assessment  and  remediation 
goals  or  techniques  may  often  appear  similar,  but  the  choice 
of  training  targets  is  different  based  upon  the  two 
viewpoints.   The  former  approach  remediation  from  a  more 
traditional  point  of  view  with  errors  or  error  patterns  being 
the  main  unit  of  focus.   The  latter  attempt  to  determine  the 
child's  individual  unique  rule  system  and  to  plan  targets 
based  on  elimination  or  alteration  of  these  rules. 

Several  different  views  regarding  the  child's  underlying 
system  are  represented  in  the  current  body  of  phonological 
remediation  literature;  however,  one  factor  appears  to  be 
common  to  all  remediation  programs.   Such  programs  are 
designed  around  the  "underlying  organizational  concept  of  a 
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process"  (Stoel-Gammon  &  Dunn,  1985,  p.  174) .   This 
organizational  concept  refers  to  the  focus  in  remediation  of 
changes  affecting  an  entire  sound  class  or  word  structure 
rather  than  individual  phonemes.   Six  general  principles  of 
phonological  remediation  that  apply  to  almost  all 
phonological  process  remediation  programs,  have  been  outlined 
by  Stoel-Gammon  and  Dunn  (1985)  . 

1.  Underlying  factors  such  as  auditory  abilities,  cognitive 
and  language  skills,  and  oral  motor  functioning  should  be 
considered  because  they  may  contribute  to  etiology. 

2.  Each  child  must  be  viewed  as  an  individual. 

3.  When  planning  a  remediation  program,  the  clinician  must 
be  aware  of  the  normal  acquisition  data.   Effective 
remediation  allows  the  child  to  follow  a  progressive 
program  that  parallels  gradual  normal  acquisition. 

4.  The  clinician  must  use  a  broad  framework  of  phonology 
when  planning  treatment.   By  keeping  the  broader  aspects 
in  mind,  one  does  not  focus  on  only  one  aspect  of 
remediation,  overlooking  or  ignoring  other  equally 
important  aspects. 

5.  The  goal  of  the  remediation  program  should  be  to  train 
the  child  to  monitor  correct  and  incorrect  responses. 
The  learning  of  this  skill  is  essential  for 
generalization.   Training  should  occur  not  only  at  the 
perception  and  production  levels,  but  should  also  attempt 
to  improve  the  child's  awareness  of  productions. 
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6.   The  clinician  must  develop  an  efficient  method  of 

systematically  measuring  progress  in  the  remediation 
program.   This  measurement  must  include  detailed  analysis 
prior  to  the  initiation  of  therapy,  periodic  analysis  of 
the  skill  being  trained,  and  probing  of  generalization  of 
newly  learned  behaviors. 
Cluster  Reduction 

Of  specific  interest  to  this  investigation  is  the 
process  of  cluster  reduction.   This  process  is  often  defined 
as  the  simplification  of  a  consonant  cluster  by  reducing  it 

to  one  or  two  phonemes,  (e.g.,  black >  [baek],  string > 

[sirj])  (Stoel-Gammon  &  Dunn,  1985).   McReynolds  and  Elbert 
(1981a)  further  extended  the  definition  by  including  the 
substitution  of  one  or  more  sounds  in  the  cluster  or  the 
insertion  of  an  epenthetic  vowel  between  the  consonants  of 

the  cluster,  (e.g.,  flower >  [pwauwtf]  ,  or  blue > 

[balu] ) .   Examination  of  cluster  reduction  typically  includes 
consideration  of  the  stages  observed  in  the  normal 
development  of  consonant  clusters.   Whereas  the  consonant- 
vowel  (CV)  syllable  shape  is  the  most  common  type  in  English 
and  usually  is  first  acquired  between  the  ages  of  1:0  and  1:6 
(Stoel-Gammon  &  Dunn,  1985)  ,  word-initial  consonant  clusters 
(CCV,  CCCV)  do  not  emerge  until  about  2  years  of  age 
(Greenlee,  1974).   Although  consonant  clusters  emerge  early, 
they  are  not  completely  mastered  until  approximately  age  4:0 
(Grunwell,  1982;  Templin,  1957).   The  simplification  process 
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of  cluster  reduction  may  be  used  during  the  early  stages  in 
an  effort  to  maintain  the  most  common  syllable  shape,  CV 
(Oiler,  1974;  Smith,  1973;  Stoel-Gammon  &  Dunn,  1985). 

It  is  difficult  to  outline  discrete  stages  of  cluster 
acquisition  from  the  first  attempts  to  final  correct 
production  because  of  the  individual  variation  within 
children  and  within  cluster  types.   Studies  have  shown  marked 
differences  in  the  order  of  acquisition  of  clusters  as  well 
as  in  the  rate  of  acquisition  (Greenlee,  1973,  1974). 
Greenlee  (1974)  suggested  four  stages  in  the  acquisition  of 
clusters. 

Stage  1.   Deletion  of  the  entire  cluster 

Stage  2.   Reduction  of  the  cluster  to  one  segment 

Stage  3.   Substitution  of  one  member  of  the  cluster  with 

the  correct  number  of  consonants  maintained 
Stage  4.   Correct  production  of  the  target  cluster 
Children  with  phonological  disorders  have  particular 
difficulty  with  consonant  clusters.   Stoel-Gammon  and  Dunn 
(1985)  summarized  the  results  from  several  studies  (Compton, 
1975;  Dunn  &  Davis,  1983;  Grunwell,  1982;  Hodson  &  Paden, 
1981;  McReynolds  &  Elbert,  1981b;  Schwartz,  Leonard,  Folger, 
&  Wilcox,  1980;  Shriberg  &  Kwiatkowski,  1980)  and  concluded 
that  children  with  disordered  phonology  had  difficulty  with 
consonant  clusters  regardless  of  age,  type  of  analysis,  or 
sampling  techniques.   Because  normal  children  are  also 
reported  to  have  considerable  difficulty  with  the  acquisition 
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of  fricatives  (Ferguson,  1978)  ,  it  would  be  expected  that 
clusters  containing  fricatives  would  present  particular 
problems.   In  fact,  /s/  clusters,  particularly  /s/  plus  stop 
clusters,  are  usually  among  the  last  clusters  mastered 
(Smith,  1973).   Smith  (1973)  reported  the  following  order  of 
acquisition  for  his  son:   1)  /si/,  /sin/,  /sn/;  2)  /sp/,  /sk/; 
3)  /st/. 

Acquisition  of  a  normal  phonological  system  that  matches 
the  ambient  language  is  not  an  all-or-none  phenomenon. 
Instead,  gradual  acquisition  occurs,  with  some  forms  produced 
correctly  while  some  errors  are  also  present.   The 
suppression  or  disappearance  of  cluster  reduction  may  be 
manifested  in  a  gradual  emergence  of  correct  forms. 
Initially,  all  clusters  may  be  reduced  regardless  of  position 
within  the  word.   Later,  fewer  and  fewer  targets  may  be 
reduced  until  perhaps  only  final  clusters  are  reduced  (Stoel- 
Gammon  &  Dunn,  1985) .   Gilbert  and  Purves  (1977)  outlined 
four  possible  stages  in  consonant  cluster  acquisition.   The 
following  example  outlines  the  possible  stages  in  the 
acquisition  of  the  /bl/  cluster. 

Stage  1:   blue  >  [bu] ,  one  segment  is  deleted. 

Stage  2:   blue  >  [balu],  the  cluster  is  split  by 

epenthesis. 

Stage  3:   blue  >  [bl:u],  the  segment  previously 

deleted  is  produced,  but  prolonged. 
Stage  4:   blue  >  [blu],  the  adult  form  is  realized. 
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In  some  cases,  the  cluster  is  not  reduced  by  simply 
omitting  one  of  the  consonants  and  maintaining  the  other  but 
through  substitution  of  a  phoneme  not  present  in  the  adult 
form  of  the  cluster.   If  the  substituted  phoneme  has 
characteristics  or  features  of  both  expected  phonemes,  the 
process  is  called  coalescence.   For  example,  if  /sp/  becomes 
/f/,  the  /f/  has  the  strident  or  fricative  characteristics  of 
/s/  and  the  labial  characteristics  of  /p/.   Edwards  and 
Shriberg  (1983)  suggested  that  the  process  of  coalescence 
could  be  considered  as  a  case  of  assimilation  followed  by 
deletion,   i.e.,  in  /sp/,  the  /s/  becomes  a  labial  fricative 
because  of  the  influence  of  the  /p/,  and  then  the  /p/  is 
omitted.   Schoenfeld  (1985)  found  coalescence  to  be  quite 
common  in  the  speech  of  six  phonologically  disordered 
children,  as  did  Dyson  and  Stewart  (1987)  and  Dyson  (1979)  in 
the  speech  of  40  younger  normally  developing  children.   K. 
Bliele  (personal  communication,  November,  1987)  reported  a 
similar  finding. 

Ingram  (1976)  described  five  of  the  most  common 
reduction  patterns  for  clusters.   It  must  be  noted  that  the 
actual  form  of  each  reduction  is  dependent  upon  the  type  of 
cluster  and  its  individual  segments. 
1.   In  stop  plus  liquid  clusters,  the  liquid  is  most  often 

deleted  and  the  stop  is  maintained,  e.g.,  play  > 

[pel  ]  . 
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2.  For  postvocalic  clusters  containing  liquid  plus  stop,  or 
liquid  plus  nasal,  the  liquid  is  usually  deleted,  e.g., 
help  >  [hep] . 

3.  In  /s/  plus  stop  clusters,  the  /s/  segment  is  usually 
deleted,  e.g.,  stop >  [tap]. 

4.  In  /s/  plus  nasal  clusters,  the  /s/  segment  is  usually 
deleted,  e.g.,  smoke  >  [mouk] . 

5.  In  clusters  containing  nasal  plus  obstruent,  e.g.,  /mp/ 
or  /nd/,  the  reduction  occurs  in  one  of  two  ways:   a)  if 
the  obstruent  is  voiced,  it  is  deleted,  e.g.,  stand 

>  [stain] ;  b)  if  the  obstruent  is  voiceless,  the  nasal 

is  deleted,  e.g.,  pink  >  [pi k] . 

Generalization  of  Training 

Generalization  is  the  ultimate  goal  of  any  phonological 

remediation  program.   Stokes  and  Baer  (1977)  provided  an 

excellent  definition  of  generalization. 

"The  occurrence  of  relevant  behavior  under 
different  non-training  conditions  (i.e.,  across 
subjects,  settings,  people,  behaviors,  and/or  time) 
without  the  scheduling  of  the  same  events  in  those 
conditions  as  had  been  scheduled  in  the  training 
conditions.   Thus,  generalization  may  be  claimed 
when  no  extratraining  manipulations  are  needed  for 
extratraining  changes. " (p.  350) 

Through  the  routine  evaluation  of  generalization  during  the 

remediation  program,  the  child's  changing  phonological  system 

and  the  efficacy  of  therapy  procedures  can  be  monitored 

(Rockman  &  Elbert,  1984) . 
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Generalization  probes 

Generalization  is  usually  measured  through  the  use  of 
probes.   "A  probe  consists  primarily  of  behavior  not  directly 
trained  and  is  administered  at  regularly  scheduled  intervals 
throughout  the  course  of  training"  (Rockman  &  Elbert,  1984, 
p.  140) .   In  most  cases,  a  small  number  of  items  will  be 
chosen  from  this  probe  list  for  training  in  an  effort  to 
monitor  the  generalization  of  trained  and  untrained  items. 
Generalization  probes  remain  constant  for  each  administration 
because  the  main  purpose  of  these  probes  is  to  measure 
changes  in  untrained  behaviors  across  times  (Rockman  & 
Elbert,  1984) .   An  additional  purpose  of  probes  is  to  provide 
the  child  an  opportunity  to  see  the  broad  range  of 
possibilities  for  use  of  a  given  sound  or  segment  (Elbert, 
1983) .   Use  of  such  probes  allows  the  gathering  of 
information  about  the  child's  changing  phonological 
hypotheses  and  covert  knowledge.   The  probes  provide  access 
to  the  child's  covert  or  underlying  phonological  system  by 
way  of  the  overt  productions.   If  this  covert  knowledge  is 
not  indirectly  identified,  it  would  then  become  necessary  to 
train  the  child  on  every  individual  utterance  (Elbert,  1983) 
or  to  simply  assume  that  generalization  would  take  place. 
Traditionally,  the  assumption  of  generalization  was  made  and 
no  effort  was  made  to  determine  the  child's  underlying 
representations  of  the  error  phonemes. 
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Typically,  probes  are  administered  imitatively.   Studies 
have  found  equivalent  generalization  regardless  of  the 
elicitation  mode  of  the  stimuli,  imitative  or  spontaneous 
(Rockman  &  Elbert,  1984) .   Use  of  imitation  on  generalization 
probes  is  often  the  investigator's  attempt  to  determine  the 
child's  "best"  production. 
Facilitation  of  generalization 

It  has  been  suggested  that  certain  phonetic  contexts 
might  facilitate  generalization  (Kent,  1982).   Elbert  and 
McReynolds  (1979)  studied  the  effect  of  phonetic  contexts  on 
the  generalization  of  /s/.   They  considered  a  variety  of 
contexts,  such  as  high  and  low  vowels,  front  and  back 
consonants,  and  front  and  back  vowels.   Syllable  shapes  were 
also  examined.   Their  results  indicated  that  no  particular 
context  was  more  facilitating  for  generalization  of  /s/  than 
any  other.   The  children  studied  generalized  across  many 
different  contexts. 

Studies  have  reported  that  generalization  does  indeed 
occur  across  word  positions  (Elbert  &  McReynolds,  1979; 
Powell  &  McReynolds,  1969),  to  novel  untreated  words  (McLean, 
1970;  Mowrer,  1971),  and  to  similar  but  untreated  words 
(Elbert,  Shelton,  &  Arndt,  1967).   In  the  research  dealing 
with  across-position  generalization,  the  results  indicated 
that  the  position  of  the  training  target  within  the  word  did 
not  have  a  significant  effect  on  the  amount  of  generalization 
(Rockman  &  Elbert,  1984).   In  other  words,  the  use  of 
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stimulus  words  with  the  target  form  in  the  initial  position 
is  no  more  or  less  effective  than  the  use  of  stimulus  words 
with  final  position  targets.   To  date,  however,  no  studies 
have  systematically  considered  the  effect  of  severity  of  the 
phonological  disorder  on  the  rate  or  amount  of 
generalization.   It  is  not  known  whether  children  with  severe 
impairments  will  generalize  more  than  those  with  less  severe 
phonological  disorders.   The  generative  phonological  studies 
(Elbert  &  Gierut,  1986;  Gierut,  1985),  which  attempt  to 
identify  a  child's  phonological  knowledge  and  then  base 
target  selection  on  the  results,  have  most  closely  looked  at 
the  issue  of  severity  and  generalization. 
Phonological  Knowledge 

Phonological  knowledge  has  been  defined  as  an 
individual's  covert  knowledge  or  competence  about  the  sound 
system  of  a  given  language.   Phonological  knowledge  refers  to 
those  properties  of  language  that  are  idiosyncratic  and  often 
unpredictable  as  well  as  to  the  rules  expressing  the 
relationship  between  sound  and  meaning  (Elbert  &  Gierut, 
1986).   Three  forms  of  production  data  (Table  1)  are  used  to 
determine  phonological  knowledge:  breadth  of  the  distribution 
of  sounds,  use  of  phonological  rules,  and  nature  of  the 
child's  lexical  representations.   The  breadth  of  the 
distribution  of  sounds  is  determined  by  identification  of  the 
phonetic  and  phonemic  inventories.   The  distribution  of 
sounds  in  the  phonemic  inventory  by  word  position  and 
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Table  1.   Outline  of  phonological  information  necessary  to 
determine  level  of  phonological  knowledge. 


I.   Breadth  of  the  distribution  of  sounds 

A.  Phonetic  inventory 

B.  Phonemic  inventory 

II.  Use  of  phonological  rules 

A.  Static  rules  or  phonotactic  constraints 

1.  Positional  constraints 

2.  Inventory  related  constraints 

3.  Sequential  constraints 

B.  Dynamic  rules 

1.  Allophonic  rules 

2.  Neutralization  rules 

III.  Nature  of  the  child's  lexical  representations 

A.  Minimal  pair  data 

B.  Morphophonemic  alternations 
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morphemes  is  examined  to  determine  if  sound  contrasts  are 
present  across  various  positions.   Phonological  rules  are 
divided  into  two  types,  static  and  dynamic.   Static 
phonological  rules  may  be  positional,  inventory  related,  or 
sequential  constraints.   Dinnsen  (1984)  referred  to  the 
static  phonological  rules  as  phonotactic  constraints.   These 
rules  restrict  certain  sounds  or  sequences  from  occurring  in 
the  child's  phonetic  or  phonemic  inventories.   For  example, 
dynamic  rules  can  be  either  allophonic  rules  or 
neutralization  rules.   These  rules  change  sound  production  in 
specific  contexts  and  can  either  be  optional  or  obligatory. 
The  nature  of  the  child's  lexical  representations  relies  on 
evidence  from  minimal  pair  data  or  morphophonemic 
alternations. 

The  amount  and  the  extent  of  generalization  learning  has 
been  reported  to  be  dependent  upon  the  child's  phonological 
knowledge  (Elbert  &  Gierut,  1986) .   Studies  investigating  the 
issue  of  phonological  knowledge  have  emerged  during  the  past 
five  years  (Dinnsen,  1984;  Dinnsen  &  Elbert,  1984;  Elbert  et 
al.,  1984;  Gierut,  1985;  Maxwell  &  Rockman,  1984;  Rockman, 
1983) .   Dinnsen  and  Elbert  (1984)  studied  two  sources  of 
data,  generative  phonological  analyses  and  generalization 
learning  patterns.   All  subjects  exhibited  the  surface 
pattern  of  final  consonant  deletion  but  had  different 
generalization  patterns  following  remediation.   Closer 
examination  of  the  subjects  revealed  that  performance  was 
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best  on  sounds  that  were  phonologically  known  to  the 
subjects.   In  other  words,  "generalization  learning  on 
'known'  sounds  was  superior  to  generalization  learning  on 
•unknown'  sounds"  (p.  43).   In  a  similar  study,  Elbert, 
Dinnsen,  and  Powell  (1984)  found  the  same  results  when  the 
process  considered  was  cluster  reduction.   These  findings  led 
the  authors  to  conclude  that  generalization  learning  is 
strongly  influenced  by  a  child's  phonological  knowledge. 

Gierut  (1985)  brought  the  question  of  phonological 
knowledge  into  the  clinical  arena  with  a  training  study 
considering  the  relationship  of  phonological  knowledge  to 
generalization.   The  effects  of  varying  amounts  of 
phonological  knowledge  on  generalization  were  investigated. 
Gierut  outlined  four  profiles  what  may  be  exhibited  by  a 
child  relative  to  the  ambient  phonological  system.   Any  one 
child  may  be  observed  to  have  one  or  more  of  these  profiles, 
depending  on  the  child's  realizations  of  any  given  target. 

1.  Underlying  representations  are  like  those  of  the  ambient 
language  for  all  target  morphemes. 

2.  Underlying  representations  are  like  those  of  the  ambient 
language  for  some,  but  not  all  targets. 

3.  Underlying  representations  are  like  those  of  the  ambient 
language  for  some  positions,  but  not  for  others. 

4.  Underlying  representations  are  unlike  those  of  the 
ambient  language  in  all  targets  across  all  positions. 
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Gierut  reported  that  phonological  knowledge  could  be 
placed  on  a  continuum  of  most  to  least  knowledge  and  that 
sounds  that  were  placed  on  the  most-knowledge  end  would  show 
the  greatest  amount  of  generalization.   Two  groups  of 
subjects  were  trained  following  opposite  protocols.   One 
group  was  trained  on  those  sounds  that  represented  least- 
knowledge  and  the  second  group  received  training  on  the 
sounds  about  which  they  had  most-knowledge.   The  training 
program  involved  use  of  minimal  pairs.   Two  general  findings 
were  reported:   1)  Generalization  was  greatest  for  those 
sounds  about  which  a  child  had  the  most  knowledge;  2) 
Phonological  knowledge  was  reflected  in  a  child's 
generalization  learning.   The  greatest  amount  of  across  the 
board  generalization  occurred  in  the  group  that  received 
training  in  the  order  of  least-  to  most-knowledge.   The  group 
that  received  training  from  most-  to  least-knowledge  did,  in 
fact,  generalize  to  sounds  about  which  they  had  most- 
knowledge.   However,  for  this  group,  generalization  was 
virtually  nonexistent  on  the  sounds  about  which  the  children 
had  least-knowledge.   Gierut  suggested  that  the  analysis  of  a 
child's  productive  phonological  knowledge  provides  one 
possible  way  to  explain  the  individual  differences  in 
generalization  seen  across  children  (Elbert  &  Gierut,  1986). 
The  Gierut  (1985)  study  served  to  validate  a  knowledge 
continuum  and  allowed  for  the  development  of  ranking  criteria 
for  determination  of  phonological  knowledge.   The  nature  of 
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the  underlying  representation  and  the  breadth  of  the 
distribution  of  sounds  are  primary  in  ranking  the  sounds  in  a 
child's  phonological  system.   Based  on  her  findings,  Gierut 
provides  questions  and  a  decision  tree  to  assist  in  the 
process  of  ranking  a  child's  phonological  knowledge  of  sounds 
or  sound  classes. 

In  summary,  the  factor  of  phonological  knowledge  appears 
to  account  for  some  of  the  individual  differences  seen  in 
generalization  learning.   The  child's  phonological  knowledge 
of  the  adult  sound  system  can  be  analyzed  and  shown  to 
consistently  explain  differences  in  generalization  learning 
patterns  (Elbert  &  Gierut,  1986)  . 
Statement  of  the  Problem 

The  purpose  of  the  present  study  was  to  examine  the 
effect  of  severity  of  phonological  disorder  on  the  rate  of 
generalization,  using  a  specific  therapeutic  program  designed 
to  eliminate  one  phonological  process,  cluster  reduction. 
Research  Questions 

The  objectives  of  this  investigation  were  concerned  with 
phonologically-disordered  children  and  their  generalization 
of  /s/  plus  stop  clusters  based  on  the  severity  of  the 
phonological  disorder.   The  primary  research  questions  were 

1.   Will  there  be  differences  in  the  abount  of 

generalization  made  by  subjects  based  on  their 
severity  rating  on  the  Assessment  of  Phonological 
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Processes — Revised  following  an  /s/  plus  stop 
cluster  training  program? 

2.  Will  there  be  differences  in  the  amount  of 
generalization  made  by  the  subjects  based  on  their 
phonological  knowledge  following  the  phonological 
remediation  program? 

3.  Will  there  be  differences  in  the  amount  of 
generalization  made  by  the  subjects  when  evaluated 
one  month  following  termination  of  training? 

4.  Can  differences  in  amount  of  generalization  be 
explained  by  individual  differences  among  children? 

Significance  of  the  study 

The  significance  of  this  investigation  lies  in  the 
information  to  be  gained  regarding  the  effects  of  severity 
upon  generalization.   The  answer  to  the  questions  related  to 
the  effect  of  individual  differences  upon  generalization  will 
also  be  important  to  the  development  of  remediation  goals 
best  suited  for  each  individual  child. 


CHAPTER  II 
METHOD 

General  Overview 

In  the  present  investigation,  the  relationship  between 

severity  of  phonological  disability  and  generalization 

learning  was  examined.   Six  subjects,  with  phonological 

severity  ratings  of  either  moderate  or  severe  based  on  the 

results  of  the  Assessment  of  Phonological  Processes— 

Revised,  (APP--R)  (Hodson,  1986) ,  received  phonological 

remediation  aimed  at  the  elimination  of  cluster  reduction, 

with  specific  training  on  the  initial  /s/  plus  stop  clusters 

/sp/  and  /st/.   Progress  during  training  was  measured  by  the 

use  of  generalization  probes,  with  a  training  criterion  of 

90%  correct  across  the  two  clusters  for  the  production 

training  activities.   Training  was  ended  after  each  subject 

met  the  training  criterion  across  at  least  two  training 

sessions.   Additionally,  a  one-month  follow-up  evaluation, 

using  the  same  measurements  as  at  the  pretraining 

evaluation,  was  administered  to  all  subjects.   Descriptions 

of  the  severity  of  phonological  disability,  phonological 

knowledge,  and  amount  of  generalization  for  each  subject  and 

for  each  group,  before  and  after  training,  were  then  made. 

Results  are  reported  for  each  subject  and  for  both  groups. 
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Research  Design 

The  optimal  research  design  for  this  investigation  was 
the  multiple  baseline  across  subjects  design.   There  were 
two  severity  groups  (moderate/severe)  determined  by  the 
phonological  deviancy  scores  on  the  APP — R.   All  subjects 
received  the  same  treatment  on  the  same  /s/  plus  stop 
consonant  clusters  /sp/  and  /st/.   Each  subject  served  as  a 
control  for  the  other  subjects.   To  provide  a  within-subject 
control,  the  cluster  /br/  was  followed  in  the  generalization 
probes  but  was  not  trained. 

One  subject  from  each  severity  group  began  treatment 
while  the  other  subjects  remained  in  an  extended  baseline  or 
no  treatment  condition.   As  each  subject  produced  90%  of  the 
target  clusters  (/sp/  and  /st/)  across  two  sessions  or 
completed  six  training  sessions,  a  new  subject  began 
treatment.   A  schematic  of  the  design  is  presented  below 
with  E  representing  the  evaluation,  X  representing  baseline 
measurements,  and  T  representing  training: 


SI 
S2 
S3 

S4 
S5 
S6 


E--X — X — X — T — T — T — T 

E — X--X — X — X — X — T — T — T — T — T — T 

E-X — X — X — X — X — X — X — X — X — X — X — T — T — T — T — T 

E — X — X — X — T — T — T — T — T — T 

E--X--X--X--X--X--X--X--X--X--T--T--T--T--T 
E--X--X — X — X--X--X--X--X--X--X--X--T--T--T--T--T 


Data  analysis  included  in-depth  descriptions  of 
the  pretraining  and  follow-up  status  of  each  subject's 
phonological  system.   Progress  during  the  training  portion 
of  the  investigation  was  also  considered. 
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Subjects 
Six  children  were  selected  from  waiting  list  at  the 
University  of  Florida  Speech  and  Hearing  Clinic.   The  first 
six  subjects  meeting  all  selection  criteria  were  chosen. 
All  subjects 

1.  were  between  the  ages  of  3j_9  and  5;2  (X  age  =  4:2) 
at  the  initiation  of  the  study; 

2.  came  from  monolingual  English  speaking  homes; 

3.  had  normal  hearing  at  20  dB  HL  for  the  frequencies 
250,  500,  1000,  2000,  and  4000  HZ; 

4.  were  clear  of  active  otitis  media  at  the  initiation 
of  the  study  (Dyson,  Holmes,  &  Duffitt,  1987; 
Paden,  Novak,  &  Kuklinski,  1985); 

5.  had  not  been  enrolled  in  treatment  for  remediation 
of  consonant  clusters  prior  to  the  initiation  of 
the  study; 

6.  had  at  least  70%  correct  production  of  initial 
singleton  stops  /p/,  /t/,  and  /k/  (Leadon,  1987)  in 
spontaneous  speech  and  on  the  generative 
phonological  assessment; 

7.  produced  the  initial  /s/  plus  stop  clusters  /sp/ 
and  /st/  with  at  least  80%  cluster  reduction  as 
determined  by  the  first  baseline  probe  (Leadon, 
1987)  ; 

8.  demonstrated  language  skills  within  normal  limits 

(+  6  months)  based  on  results  of  the  Peabody 


39 
Picture  Vocabulary  Test—Revised,  (PPVT--R)  and  the 
Preschool  Language  Scale,  (PLS) ; 
9.   had  normal  functioning  of  the  oral  speech  mechanism 
as  shown  by  the  results  of  St.  Louis  and  Ruscello 
(1980)  assessment  procedure; 

10.  had  at  least  25%  of  stridency  deletion  on  the 
strident  targets  from  the  APP — R  and  35%  of 
stridency  deletion  in  the  spontaneous  speech 
sample;  and 

11.  scored  within  the  moderate  or  severe  range  on  the 
APP--R. 

Parental  Responsibility 

During  the  first  session,  the  parents  were  asked  to 
complete  a  case  history  form  that  focused  on  speech 
development  and  hearing  status,  including  history  of  otitis 
media.   Studies  have  indicated  that  children  with  histories 
of  otitis  media  often  evidence  phonological  disorders  that 
require  remediation  (Paden,  Novak,  &  Kuklinski,  1985). 
Children  with  such  histories  have  higher  levels  of  deficient 
patterns  than  same-aged  peers  with  no  histories  of  otitis 
media  (Dyson,  Holmes,  &  Duffitt,  1987) .   Children  were  not 
excluded  from  the  study  because  of  histories  of  otitis 
media.   However,  these  data  were  considered  as  individual 
learning  patterns  were  discussed.   Prior  knowledge  of  such 
histories  often  provides  insight  into  specific  patterns. 
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At  the  time  of  the  initial  meeting,  the  purpose  of  the 
study  was  outlined  for  the  subjects'  parents.   Each  parent 
was  instructed  to  read  a  letter  that  fully  explained  the 
nature  of  the  study  (Appendix  A),  and  was  requested  to  sign 
a  parental  consent  form  that  gave  permission  for  the  child 
to  participate  in  the  study  (Appendix  B) .   Parents  were 
informed  that  the  subjects  could  be  withdrawn  from  the  study 
at  any  time.   Parents  were  not  required  to  participate  in 
any  other  activities  during  the  course  of  the  study,  but 
were  invited  to  observe  each  session. 

Assessment  Instruments 
Formal  Assessment  Instruments 

The  Assessment  of  Phonological  Processes — Revised, 
(APP--R)  (Hodson,  1986)  allows  for  the  identification  of 
phonological  processes  or  patterns  in  the  child's  speech. 
Fifty  spontaneous  single-word  responses  are  elicited  through 
use  of  pictures  and  objects.   The  APP — R  tests  all  English 
singleton  consonants  in  prevocalic  and  postvocalic  positions 
and  31  consonant  sequences.   Patterns  of  error,  called 
deficient  patterns,  are  identified,  and  frequency  counts  of 
these  patterns  are  calculated.   The  word  list  for  the  APP--R 
is  included  in  Appendix  C. 

The  Peabody  Picture  Vocabulary  Test — Revised,  (PPVT — 
R) ,  (Dunn  &  Dunn  1981)  is  considered  an  adequate  measure  of 
recognition  or  receptive  vocabulary.   Thus,  for  the  purposes 
of  this  investigation,  the  PPVT--R  was  used  to  measure 
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receptive  vocabulary  only.   Administration  involves  picture 
pointing  tasks,  with  no  verbal  responses  required  from  the 
child. 

The  Preschool  Language  Scale,  (PLS) ,  (Zimmerman, 
Steiner,  &  Pond,  1979)  is  a  developmentally-based  assessment 
tool  that  considers  two  aspects  of  early  language 
development,  auditory  comprehension  and  verbal  ability.   The 
PLS  provides  normative  data  for  comparison.   Administration 
of  the  PLS  results  in  calculation  of  an  auditory 
comprehension  age,  a  verbal  ability  age,  and  an  overall 
language  age.   Subjects  are  required  to  complete  verbal  and 
reasoning  tasks  using  objects  and  pictures  as  stimuli.   The 
PLS  is  designed  to  evaluate  children  between  the  ages  of  1- 
1/2  and  7  years. 
Informal  Assessment  Instruments 

The  spontaneous  speech  sampling  involved  the  techniques 
of  storytelling  and  retelling,  and  parallel  and  interactive 
play  using  toys  and  a  picture  story.   The  toys  were  general, 
with  a  focus  on  no  particular  phoneme  or  class  of  sounds. 
The  story,  however,  included  pictures  designed  to  stimulate 
production  of  /s/  plus  consonant  clusters.   Speech 
productions  were  analyzed  to  determine  phonetic  and  phonemic 
inventories,  use  of  phonological  rules,  and  use  of  lexical 
contrasts. 

The  generative  phonological  assessment  or  the 
"Assessment  of  Knowledge"  was  based  upon  the  work  of  Gierut 
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(1985),  and  Elbert  and  Gierut  (1986),  and  was  designed  to 
extend  the  analysis  of  a  spontaneous  speech  sample.   Three 
types  of  analysis  data  are  needed  for  this  assessment 
procedure:   breadth  of  the  distribution,  use  of  phonological 
rules,  and  nature  of  the  child's  lexical  representation.   To 
supplement  the  spontaneous  speech  sample,  a  picture  naming 
task  that  samples  all  target  English  sounds  in  all  possible 
positions  was  developed  by  Gierut.   Each  sound  is  presented 
in  several  different  words,  and  is  presented  more  than  once 
to  determine  consistency  and  variability  of  production. 
Opportunities  are  presented  to  allow  for  production  of 
minimal  pairs  and  morphophonemic  alternations.   The  Gierut 
protocol  (1985)  contains  300  single  word  productions. 

A  subset  of  Gierut's  300-word  sample  was  used  for  this 
investigation,  with  additional  words  added  to  assess  initial 
fricatives  and  stops,  and  to  contrast  prevocalic  singleton 
and  cluster  productions.   The  word  list  for  this  assessment 
is  included  in  Appendix  D.   Because  the  scope  of  the  study 
involved  training  /s/  clusters  only,  the  subset  was  chosen 
in  an  attempt  to  assess  phonological  knowledge  of  clusters 
and  fricative  singletons.   Minimal  or  near-minimal  pairs 
made  up  of  initial  clusters  and  singletons,  such  as  stop/top 
or  s p i n/p i n ,  were  used  to  assess  phonological  knowledge  of 
clusters.   Additionally,  the  Gierut  protocol  involves  the 
use  of  diminutive  word  forms  such  as  doggie.   Many  of  the 
words  in  the  final  compilation  were  not  true  words,  but  were 
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used  to  elicit  the  intervocalic  consonant  singletons. 
Examples  include  the  following  diminutive  forms:   glove-i 
for  glove,  chip-i  for  chip  and  bridge-i  for  bridge.   The 
spelling  of  these  diminutive  forms  remained  constant,  with 
the  /-i/  added  to  the  end  of  the  spelling  to  signal  the 
diminutive  form. 

Materials 
Stories  and  Toys  for  Spontaneous  Speech  Sample 

A  storytelling  task  was  developed  using  characters  from 
Sesame  Street.   The  story  included  the  /s/  plus  stop 
clusters  /sp/,  /st/,  and  /sk/,  and  other  /s/  plus  consonant 
clusters  including  /si/,  /sn/,  and  /sm/.   Toys,  objects,  and 
pictures  were  chosen  for  the  spontaneous  speech  sample.   The 
main  criteria  for  selection  were  that  the  toys  be  of 
interest  to  preschool  children  and  capable  of  eliciting 
spontaneous  speech. 
Training  Words 

This  study  was  designed  to  teach  a  limited  number  of 
exemplars,  six  per  cluster.   Recent  research  (Elbert  et  al., 
1987)  has  indicated  that  generalization  will  occur  if  fewer 
exemplars  are  utilized  in  training  sessions  than  previously 
assumed.   Initial  /sp/  and  /st/  consonant  cluster  words  were 
chosen.   Care  was  taken  to  control  for  the  part  of  speech, 
in  that  equal  numbers  of  nouns  and  verbs  were  chosen  for 
each  cluster  type.   The  training  words  for  this  study  were 
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/sp/:   spoon,  spider,  spool,  spot     (Nouns) 

spill,  spin   (Verbs) 
/st/:   star,  stamp,  stick,  stone      (Nouns) 
stand,  stop    (Verbs) 
These  words  were  chosen  because  they  could  be  easily 
demonstrated  and  incorporated  into  communication-based 
activities.   To  reduce  the  influence  of  other  stridents  on 
the  production  of  /s/  plus  stop  clusters,  no  stridents  other 
than  initial  /s/  occurred  in  any  position  in  the  words. 
Baseline  and  Probe  Lists 

Baseline  lists  were  used  to  establish  stability  prior 
to  initiation  of  training.   The  words  comprising  the 
baseline  list  are  presented  in  Appendix  E.   Additionally, 
probe  lists,  extracted  from  the  baseline  list,  were  used  to 
assess  the  generalization  learning  following  each  training 
session  on  the  /s/  plus  stop  clusters,  /sp/  and  /st/. 
Probes  were  used  to  evaluate  the  production  of  the  following 
phonemes  and  positions 

1.  untrained  words  with  the  trained  targets,  initial 
/sp/  and  /st/  clusters; 

2.  words  with  initial  untrained  /sk/  consonant 
clusters ; 

3.  words  containing  other  initial  untrained  /s/  plus 
consonant  clusters,  /sn/,  /sm/,  /si/; 

4.  words  containing  initial  untrained  strident 
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singletons,  /f/,  /v/,  /a/,  /z/,  /J/,  /5/,  /tjV,  and 
/d*/;  and 
5.   words  containing  the  untrained  control  cluster, 

initial  /br/. 
In  an  attempt  to  control  for  phonetic  complexity,  only- 
one  strident  consonant  per  word  was  allowed  whenever 
possible.   Distractors  were  included  so  subjects  were  not 
aware  of  test  stimuli,  i.e.,  words  that  did  not  contain  /s/ 
clusters  or  strident  singletons  were  included  in  the  probe 
lists  (Winner  &  Elbert,  1986)  .   These  distractors  included 
words  containing  the  control  cluster  /br/  to  further 
strengthen  the  within-subject  control  for  the  multiple 
baseline  across  subjects  design.   No  reinforcement  was  given 
during  this  imitative  task.   The  subject  were  directed  to 
"Say  these  words  after  me." 

Measurement  Procedures 
Baseline  Measurements 

Prior  to  the  initiation  of  treatment,  a  172-word 
baseline  probe  was  administered  to  each  subject.   The  word 
list  for  the  baseline  is  found  in  Appendix  E.   This  baseline 
measurement  was  continued  until  stability  was  achieved.   For 
purposes  of  this  investigation,  stability  was  defined  as 
greater  than  80%  of  cluster  reduction  for  the  target  cluster 
stimuli,  and  greater  than  30%  of  stridency  deletion  on  the 
singleton  stimuli.   Further,  subjects  were  required  to 
demonstrate  no  more  than  10%  overall  improvement  in  cluster 
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production,  and  no  more  than  30%  overall  improvement  in 
strident  productions  during  the  baseline  measurements  to  be 
included  in  the  study.   Words  with  the  following  contexts 
were  chosen 

1.  /sp/  and  /st/  clusters 

2.  /sk/  clusters 

3.  /s/  plus  consonant  clusters 

4.  fricative  singletons 

5.  /br/  clusters 

For  each  administration  of  the  baseline  probes,  the  order  of 
presentation  was  varied.   Imitation  of  the  targets  were 
elicited  in  the  context  of  a  game. 
Generalization  Measurements 

Generalization  measurements  were  administered  following 
each  training  session.   The  generalization  probes  consisted 
of  randomly  chosen  words  from  the  baseline  list,  with  six 
different  lists  generated  containing  words  from  each  of  the 
following  word-initial  contexts. 

Context  Number 

1.  Untrained  words  containing  initial       8 
/sp/  and  /st/  clusters 

2.  Untrained  words  containing  initial       4 
/sk/  clusters 

3.  Untrained  words  containing  initial       12 
/si/,  /sn/,  and  /sm/  clusters 
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4.  Untrained  words  containing  initial      28 
strident  singletons 

5.  Untrained  words  containing  initial 

/br/  clusters  8 

Total     60 
The  generalization  probes  were  presented  in  the  context 
of  a  game,  with  imitated  responses  elicited  by  the  examiner 
requesting  that  the  subject,  "Say  these  words  after  me."   No 
reinforcement  for  correct  or  incorrect  production  was  given 
during  the  administration  of  the  probes.   Subjects  received 
reinforcement  of  completion  of  different  sections  of  the 
probes.   Distractor  words  that  did  not  contain  initial  /s/ 
clusters  or  fricatives  were  included  in  the  probes.   The 
word  list  for  the  generalization  probes  is  found  in  the 
Appendix  E. 

Training  Procedures 
Each  training  session  had  two  phases. 
Phase  1:   Production  Training.   The  subject  was  given 

auditory,  visual  and  tactile  cues  to  facilitate 
the  correct  production  of  /s/  plus  stop  clusters 
in  the  initial  position  of  words.   Drill-play 
activities  then  required  the  child  to  use  the 
target  words  in  the  context  of  a  game.   Each 
session  included  an  incorporation  of  the  target 
words  into  a  communicatively  meaningful  activity. 
Stoel-Gammon  and  Dunn  (1985)  emphasize  the 
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necessity  of  incorporating  conceptually-based 
activities  into  the  entire  phonological 
remediation  program.   When  communication 
breakdowns  occur  due  to  the  child's  production 
errors,  the  child  must  then  become  aware  of  the 
error  and  attempt  to  revise  the  underlying 
concept.   Use  of  such  activities  provide  the 
opportunity  for  the  child  to  observe  the 
communicative  impact  of  correct  forms. 
Phase  2:   Generalization  Probe.   The  generalization  probe 
described  above  was  administered. 
Transcription  and  Organization  of  Data 
Baseline  and  generalization  measurements  were  audio- 
taped  for  later  transcription  using  an  Sharp  RT-10BK 
cassette  tape  recorder  and  a  Realistic  PZM,  Model  33-1090B 
microphone.   The  productions  from  each  subject  were 
transcribed  on-line,  as  well  as  audio-taped  for  later 
transcription. 

To  determine  accuracy  of  the  phonetic  transcriptions, 
two  listeners,  trained  and  experienced  in  the  transcription 
of  disordered  speech,  independently  transcribed  each 
utterance,  and  then  compared  transcriptions  for  agreement 
following  the  procedures  outlined  by  Shriberg,  Kwiatkwoski, 
and  Hoffman  (1984)  .   For  those  segments  not  agreed  upon, 
consensus  was  established  by  replaying  the  audiotape  no  more 
than  three  times.   During  each  replay,  each  listener  was 
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directed  to  attempt  to  hear  the  other's  transcription,  and 
also  to  confirm  her  own  transcription.   If  agreement  was  not 
reached  at  this  point,  the  application  of  one  of  17 
consensus  rules  described  by  Shriberg,  Kwiatkowski,  and 
Hoffman  (1984)  was  made.   To  determine  the  reliability  of 
the  transcription,  a  portion  of  the  consensus  transcriptions 
(5%  of  the  total)  was  selected,  and  a  percentage  of 
agreement  was  calculated.   The  percentage  of  listener 
agreement  for  this  investigation  was  91%. 
Analysis  of  the  Data 

The  three  formal  assessment  instruments  were  scored 
following  the  procedures  outlined  by  the  authors  of  each 
tool  (Dunn  &  Dunn,  1981;  Hodson,  1986;  Zimmerman,  Steiner,  & 
Pond,  1979).   To  assure  consistency  of  the  examiner's 
scoring,  one-fourth  of  the  test  forms  were  randomly  selected 
and  rescored  by  another  speech-language  pathologist 
experienced  in  assessment.   Reliability  was  100%  for  the 
rescoring  of  the  PPVT--R  and  the  PLS  and  was  98%  for  the 
APP — R. 

Cluster  productions  from  the  spontaneous  speech  sample, 
and  the  baseline  and  generalization  measurements  were  scored 
using  a  correct  versus  incorrect  dichotomy.   A  percentage  of 
correct  production  for  each  cluster  and  each  initial 
strident  singleton  was  calculated. 
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Computer  Coding 

The  generative  phonology  assessment,  spontaneous  speech 
sample,  baseline  probes,  and  generalization  measurements 
were  coded  and  sorted  for  analysis  using  the  Programs  to 
Examine  Phonetic  and  Phonologic  Evaluation  Records, 
(PEPPER) ,  (Shriberg,  1986).   The  PEPPER  is  a  computer 
software  program  for  use  with  IBM  or  IBM  compatible 
computers.   The  PEPPER  allows  for  a  detailed  phonetic, 
phonologic  and  prosodic  examination  of  speech.   PEPPER  uses 
analysis  programs  called  Pepdata  that  can  be  performed  on 
group  or  individual  data.   The  Pepdata  Analyses  Programs 
include  analysis  of:   1)  Structural  Statistics  including 
word  types,  average  words  per  utterance,  and  type  token 
percentages;  2)  Phoneme  Analysis  for  consonants  and  vowels; 
3)  Feature  Analysis  for  consonant  and  vowels;  4)  Item 
Analysis;  5)  Phonetic  Analysis:  Percentage  of  Consonants 
Correct;  6)  Phonetic  Analysis:  Percentage  of  Consonants 
Correct  Split;  7)  NPA  Summary  Analysis;  8)  NPA:  Percentage 
of  Occurrence  Summary  (POS) ;  9)  NPA:  Word  Lists. 

The  data  or  utterances  are  entered  onto  the  PEPFILE  in 
three  basic  forms,  the  X,  Y,  and  Z  lines.   The  English 
orthography  gloss  is  entered  on  the  X  line.   This  represents 
what  the  examiner  thought  the  child  meant  to  say.   Line  Y 
contains  the  transcription  of  the  intended  utterance.   Use 
of  broad  or  narrow  transcription  is  left  up  to  the 
discretion  of  the  examiner.   Finally,  the  Z  line  represents 
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the  transcription  of  the  child's  productions.   The  use  of 
PEPPER  in  the  research  environment  is  considered  one  the 
strengths  of  this  analysis  program.   It  is  an  efficient  way 
to  collect  and  analyze  a  large  speech  sample  in  great 
detail.   The  PEPPER  provides  the  researcher  with  a  variety 
of  analyses  that  can  be  carried  out  with  great  speed  (Dyson, 
1987)  . 
Data  Analysis 

Question  1:   The  effect  of  severity  on  generalization 
following  cluster  training.   Data  from  the  APP — R  (Hodson, 
1986) ,  the  generalization  measurement  probes,  and  the 
follow-up  sample  were  used  to  answer  Question  1.   The  APP--R 
was  used  for  assignment  of  subjects  into  the  two  severity 
groups.   For  each  subject,  an  individual  inspection  of  the 
probes  was  made,  and  any  patterns  of  generalization 
described. 

If  severity  is,  in  fact,  related  to  generalization 
learning,  the  subjects  with  the  severity  rating  of  moderate 
should  have  higher  scores  on  the  generalization  probes  than 
the  severe  group.   However,  if  severity  is  not  related  to 
this  learning,  all  subjects  should  be  expected  to  perform 
similarly  on  the  probes.   Further,  if  generalization  across- 
clusters  does  occur,  not  only  would  it  be  expected  that  the 
/s/  plus  stop  clusters,  /sp/,  /st/,  and  /sk/  would  show 
generalization  to  untrained  stimuli,  but  the  other  untrained 
/s/  plus  consonant  clusters  would  show  generalization  as 
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well.   The  greatest  generalization  within-cluster s  , 
excluding  untrained  /sp/  and  /st/  stimuli,  would  be  expected 
to  occur  on  untrained  /sk/  words  because  it  is  the  most 
closely  related  by  manner  of  production.   The  only 
difference  in  /sp/,  /st/,  and  /sk/  is  the  place  of 
production  of  the  stop  consonant. 

Question  2;   The  effect  of  phonological  knowledge  on 
generalization  following  cluster  training.    To  determine 
the  relationship  between  generalization  and  phonological 
knowledge,  data  from  the  generative  phonological  assessment 
and  the  generalization  probes  were  used.   Profiles  of 
phonological  knowledge  for  each  subject  were  described  with 
comparison  of  pretraining  and  follow-up  knowledge.   No 
formal  statistical  procedures  were  used,  instead  inspection 
of  the  data  served  to  describe  subject  profiles.   Based  on 
the  Gierut  (1985)  findings,  it  was  expected  that  those 
subjects  with  least-knowledge  should  generalize  to  a  broader 
extent.   As  outlined  in  Question  1,  similar  across-cluster 
and  within-cluster  generalization  profiles  would  be 
expected. 

Question  3:   The  effect  of  severity  on  generalization 
one  month  following  cluster  training.   To  answer  Question  3, 
pretraining  and  follow-up  data  for  each  subject  were 
compared.   Follow-up  samples  included  productions  from  the 
readministration  of  the  APP--R,  the  generative  phonological 
assessment,  and  the  generalization  measurements.   A 


53 
comparison  of  performance  on  the  phonological  knowledge 
continuum  was  made  for  each  subject. 

All  subjects  would  be  expected  to  show  improved 
generalization  scores  at  the  one-month  follow-up  because  the 
literature  strongly  supports  the  gradual  nature  of 
generalization.   The  reorganization  of  the  phonological 
system  is  not  simply  an  all-or-none  phenomenon,  rather  a 
gradual  sifting  through  of  old  patterns  and  productions  and 
replacing  them  with  the  newer,  more  correct  forms.   Ingram 
(1976;  1983)  suggested  that  the  child  is  reorganizing  the 
phonological  system,  and  this  restructuring  does  not  occur 
across  the  board,  but  is  gradual  and  may  not  be  evident  for 
several  months.   If  severity  is  related  to  generalization, 
the  moderate  group  should  show  greater  improvement  in 
production  of  clusters  in  the  one-month  follow-up  than  the 
severe  group.   Given  the  gradual  nature  of  generalization 
learning  (Dyson  &  Leadon,  1988;  Ingram,  1976) ,  it  would  be 
expected  that  there  would  be  significant  improvement  in 
cluster  production  from  the  pretraining  evaluation  to  the 
one-month  follow-up.   If  within-cluster  generalization 
occurred  during  the  one-month  interim,  the  words  containing 
untrained  /s/  plus  stop  clusters,  including  /sk/,  should 
show  improved  production.   If  across-cluster  generalization, 
occurred,  the  untrained  /s/  plus  consonant  clusters  should 
be  produced  more  accurately  at  the  follow-up  evaluation  than 
at  the  initial  baseline. 
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Question  4:   The  effect  of  individual  differences  on 
the  amount  of  generalization  learning.   Profiles  for  each 
subject  were  prepared  including  all  assessment  data, 
behavioral  observations,  and  training  performance.   In-depth 
descriptions  of  the  performance  of  each  subject  over  time 
will  be  presented. 


CHAPTER  3 
RESULTS 


Overview 


The  purpose  of  the  present  study  was  to  examine  the 
effect  of  severity  of  phonological  disorder  on  the  rate  of 
generalization,  using  a  specific  therapeutic  program  designed 
to  reduce  the  occurrence  of  one  phonological  process,  cluster 
reduction.   This  purpose  was  addressed  specifically  by 
measuring  the  generalization  patterns  of  two  groups  of 
phonologically  disordered  children  during  training  of  /s/ 
plus  stop  clusters.   The  primary  research  questions  were: 

1.  Will  there  be  a  difference  in  the  amount  of  general- 
ization made  by  the  subjects  based  on  their  severity  rating 
on  tne  Assessment  of  Phonological  Processes — Revised  follow- 
ing an  /s/  plus  stop  cluster  training  program? 

2.  Will  there  be  differences  in  the  amount  of  general- 
ization made  by  the  subjects  based  on  their  phonolgical 
knowledge  following  the  phonological  remediation  program? 

3.  Will  there  be  differences  in  the  amount  of  general- 
ization when  evaluated  one  month  following  termination  of 
training? 

4.  Can  differences  in  the  amount  of  generalization  be 
explained  by  individual  differences  among  children? 
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The  research  design  chosen  for  this  project  was  a 
multiple  baseline  across  subjects  design.   Children  at  two 
levels  of  severity  based  on  the  Phonological  Deviancy  Scores 
from  the  APP--R  were  included.   The  two  groups  represented 
the  severity  levels  of  moderate  and  severe.   All  subjects 
were  trained  to  produce  initial  /sp/  and  /st/  words.   To 
provide  a  within-subject  control,  the  initial  cluster  /br/ 
was  followed  in  the  generalization  probes  but  was  not 
trained. 

One  subject  from  each  severity  level  began  treatment 
while  the  other  subjects  remained  in  an  extended  baseline,  or 
the  no-treatment  condition.   As  each  subject  generalized  at 
least  50%  of  the  target  clusters  (/sp/  and  /st/  only)  during 
the  production  drills  across  two  sessions,  or  had  completed 
six  training  sessions,  a  new  subject  began  treatment.   The 
research  design  is  summarized  in  Table  2. 

The  results  of  the  investigation  are  presented  by 
severity  level  with  Group  I  representing  the  subjects  with 
moderate  severity  levels  and  Group  II,  the  subjects  with 
severe  levels.   For  each  subject,  case  history  information  is 
presented,  as  are  language  and  hearing  functioning  levels. 
The  phonological  analyses  were  completed  on  four  sets  of 
data,  the  initial  evaluation,  the  baseline  measurements,  the 
generalization  probes  (during  training),  and  the  follow-up 
evaluation.   Following  the  presentation  of  results  for  each 
individual  subject  within  a  severity  group,  a  brief  summary 
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of  the  performance  of  all  subjects  within  that  group  will  be 
presented.   Finally,  any  group  trends  or  individual 
differences  across  all  subjects  will  be  discussed. 

Group  1;   Moderate 
Subject  1 
Background  information 

Subject  1,  Jordan,  was  aged  4  years,  0  months  at  the 
beginning  of  the  study.   He  was  the  product  of  an 
unremarkable  pregnancy,  and  all  developmental  milestones  were 
within  the  normal  range.   Jordan  was  the  youngest  of  two 
children,  with  a  sister  two  years  older. 
Test  performance 

On  the  PLS,  Jordan  achieved  an  auditory  comprehension 
and  verbal  ability  age  of  4:6  (year s:months)  for  an  overall 
language  age  of  4:6.   On  the  PPVT— R,  Jordan  achieved  an  age 
equivalency  of  4:0.   Thus,  language  skills  were  within  normal 
limits.   Pure  tone  audiometric  screening  revealed  normal 
thresholds.   Tympanometry  was  not  conducted  because  Jordan 
had  bilateral  tympanic  tubes  that  had  been  in  place  for  about 
one  year.   Upon  examination  by  a  certified  audiologist,  it 
was  determined  that  the  tubes  were  patent.   Initial 
evaluation  results  are  summarized  in  Table  3. 

On  the  APP--R,  Jordan  achieved  a  phonological  deviancy 
score  of  34,  placing  him  in  the  moderate  range  of  severity. 
A  detailed  summary  of  the  pretraining  performance  of  Subject 
1  on  the  APP--R  can  be  found  in  the  second  column  of  Table  4. 
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Table  4.   Phonological  analysis  summary  based  on  results  from 
the  Assessment  of  Phonological  Processes  --  Revised  for 
Subject  1. 


Basic  Phonological  Processes 


%  of  Occurrence 
Pretraining    Follow-up 


Phonological  Omissions 
Syllable  Reductions 
Consonant  Sequence  Reduction 
Consonant  Singleton  Omissions 

Prevocalic 

Postvocalic 

Class  Deficiencies 
Str idents 
Velar  Obstruents 
Liquid  (1) 
Liquid  (r,2f) 
Nasals 
Glides 


11 
40 

18 

0 


30 
14 
91 
29 
11 
50 


11 
30 

7 
0 


26 

5 
82 
33 

0 
20 


Total 

Mean 

Age  Points  (CA  of  4:0  =  5) 

Phonological  Deviancy  Score 

Severity  Rating 


294 

29 

5 

3  4 

MODERATE 


212 

21 

5 

26 

MODERATE 
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The  percentage  of  occurrence  of  consonant  sequence  reduction 
(including  consonant  clusters)  was  40%,  representing  the 
largest  percentage  in  the  phonological  omission  category. 
Liquid  /l/  made  up  the  largest  percentage  of  the  class 
deficiencies  at  91%. 
Pretraining  phonological  evaluation 

Phonetic  inventory.   The  phonetic  inventory  (phones  used 
at  least  twice  correctly  or  incorrectly  in  any  environment) 
was  determined  following  the  procedures  outlined  by  Grunwell 
(1988).   Marginal  phones  were  those  that  occurred  only  one 
time,  and  are  enclosed  in  parentheses  in  Table  5.   Jordan's 
phonetic  inventory  (Table  5)  showed  a  full  repertoire  of 
nasals  and  stops,  including  the  glottal  stop  /?/.   All 
fricatives,  except  /8/,  /■%/ ,    and  /j/  were  present,  although 
/h/  was  marginal.   The  two  affricates,  /tf  /  and  /ds/,  were 
represented,  as  were  the  glides  /w/  and  /j/.   The  liquid  /l/ 
was  present  in  Jordan's  inventory,  but  /r/  had  only  marginal 
representation. 

Phonetic  realizations  of  consonant  singletons.   The 
singleton  realizations  of  Subject  1  will  be  described  briefly 
by  manner-of-articulation  class.   The  order  of  presentation 
will  be  fricatives,  stops,  affricates,  nasals,  liquids,  and 
glides.   Phonological  rule  statements  and  accompanying 
examples  for  Subject  1  are  presented  in  Appendix  F. 

Stopping  was  a  common  process  in  Jordan's  treatment  of 
fricatives  (Table  6) ,  with  stops  replacing  initial  /f/,  /v/, 
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Table  6.   Summary  of  pretraining  phonetic  realizations  of  the 
fricatives  for  Subject  1. 


Phoneme  Position 


0  o-  h 


Initial        Intervocalic        Final 


b  <•>-'  bw  v  s-^>  b  v  >~->  b 


? 
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/0/,  and  /%/ .      The  fricatives  /s/  and  /<"/  were  produced 
correctly  in  all  positions,  and  /f/  and  /z/  were  produced 
correctly  in  the  intervocalic  and  final  positions.   Also, 
there  was  one  occurrence  of  correct  /f/  in  the  initial 
position.   Initial  ft/   and  /9/  were  replaced  by  [b] .   Initial 
/z/  was  realized  as  [z~  s]  (either  [z]  or  [s] ) .   The 
fricative  /v/  was  realized  as  [b  ■ — •  bw]  initially,  and  /%/  was 
replaced  by  [d]  initially.   Initial  /h/  was  realized 
correctly  in  some  examples  and  omitted  (0)  in  others.   There 
were  no  examples  of  intervocalic  /h/  in  the  data  set.   The 
voiced  fricative  /v/  was  realized  as  [v  ~   b]  in  the 
intervocalic  and  final  positions.   The  palatal  fricative  /*/ 
was  replaced  by  the  glottal  stop  intervocalically .   The 
fricative  /9/  was  replaced  by  the  fricative  /f/  in  the  final 
position.   The  phoneme  /%  /   was  replaced  by  the  stop  /d/  in 
the  intervocalic  position,  just  as  in  the  initial 
real ization. 

The  phonetic  realizations  of  the  stop  and  affricate 
classes  at  the  pretraining  sample  are  presented  in  Table  7. 
The  stops  /p/,  /b/,  and  /d/  were  produced  correctly  in  all 
positions.   The  stop  /t/  had  correct  realizations  in  all 
positions,  however,  in  the  intervocalic  position,  the  correct 
target  alternated  with  [?] .   The  velar  /k/  was  produced 
correctly  in  the  intervocalic  and  final  positions.   The 
initial  realization  of  /k/  was  an  alternation  between  /k/  and 
/g/.   The  voiced  velar  /g/  was  produced  correctly  in  the 
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Table  7.   Summary  of  pretraining  phonetic  realizations  of  the 
stops  and  affricates  for  Subject  1. 


k~  g 


Phoneme  Position 


Initial  Intervocalic  Final 


%  5  *>  *5 
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initial  and  final  positions.   The  realization  in  the 
intervocalic  position  was  [d] ,  however,  there  was  only  one 
example  and  the  stimulus  item  was  unfamiliar  to  the  subject. 
The  word  Ziggy  was  produced  as  [sidi].   The  affricates  had 
examples  of  correct  productions  in  all  positions.   However, 
initial  and  intervocalic  /tJV  and  initial  /dg/  alternated 
with  /(*/  resulting  in  deaf f r ication. 

Jordan's  phonetic  realizations  of  the  nasals,  liquids, 
and  glides  are  presented  in  Table  8.   The  nasals  were 
produced  correctly  in  all  positions.   The  only  intervocalic 
representation  of  /m/  was  in  the  environment  of  abutting 
consonants  and  was  not  considered  in  the  analysis.   It  was, 

however,  produced  correctly,  e.g.,  shampoo >  [dae-mbu]. 

The  process  of  gliding  was  evidenced  in  the  production  of 
initial  liquids.   Liquid  /l/  was  produced  correctly  in  the 
final  position,  but  was  replaced  by  the  labial  glide  /w/  in 
the  initial  position.   In  the  intervocalic  position,  liquid 
/!/   was  realized  as  [l~d],  (either  [1]  or  [d]  )  .   Liquid  /r/ 
was  replaced  by  [w]  in  the  initial  position  and  omitted  in 
the  intervocalic  position.   However,  because  there  was  only 
one  possible  occurrence  of  liquid  /r/  in  the  intervocalic 
position,  this  realization  remains  unclear.   The  glide  /w/ 
was  realized  correctly  in  the  initial  position  and  was 
replaced  by  the  stop  /d/  in  the  intervocalic  position. 
Whereas,  intervocalic  /j/  was  realized  correctly,  initial  /j/ 
had  the  alternating  form  of  [j~-^]. 
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Table  8.   Summary  of  pretraining  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  1. 


Phoneme  Position 


Initial        Intervocalic        Final 


1  *w  d 
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Phonetic  realizations  of  consonant  clusters.   The  only- 
clusters  Jordan  produced  for  cluster  targets  in  the 
pretraining  sample  were  [sw]  for  /si/  and  [br]  and  [bw]  for 
/br/.   The  first  column  of  Table  9  summarizes  Jordan's 
performance  on  words  containing  clusters  in  the  adult  model. 
The  /s/  plus  stop  clusters  were  all  reduced  to  the  expected 
stop.   The  /s/  plus  liquid  cluster  was  realized  as  [s    sw] . 
The  nasal  cluster  /sn/  was  realized  as  [n~b~'0],  with  /sin/ 
realized  as  [m~b].   Two  correct  productions  of  /br/  (two 

occurrences  of  break  >  [breTk] )  were  evidenced,  although 

[bw]  served  as  the  most  frequent  realization.   Of  the  181 
initial  consonant  clusters  expected  in  the  pretraining 
sample,  33%  were  produced  as  clusters,  either  correct  or 
incorrect.   Examples  of  Jordan's  cluster  attempts  are 
presented  in  Appendix  F. 

Homonyms.   Subject  1  produced  homonyms  for  14%  of  the 
pretraining  sample  set.   Intelligibility  was  only  moderately 
affected  by  this  process  of  homonymy. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  1  is  presented  in  Table  10.   Phonemes 
realized  correctly  in  all  positions  were  considered  adult- 
like, and  were  assigned  knowledge  Type  1.   The  Type  1 
phonemes  from  Jordan's  sample  were  /s/,  /C / ,    /p/,  /b/,  /d/, 
/m/,  /n/,  and  /rj  / .   The  Type  2  phonemes  were  /z/,  /t/,  /k/, 
/d^/,  and  /w/ ,  due  to  the  application  of  optional  rules. 
Type  3  knowledge  is  characterized  by  some  correct  examples  in 


Table  9.   Cluster  realizations  for  Subject  1  at  the 
pretraining  and  follow-up  evaluations. 
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Pretraining 


Follow-up 


sp >  p 


st >  t 


sp >  sp  —  p 

st >  St  —  t 


sk >  k 


sk >  sk  ~  k 


si >  sw — -  s 


si >  Sl'-'  sw /—  s 


sn >  n  <— '  b 


sn >  sn 


sm >  m  ■ — ■  b 


sra >  sm  — -  m 


br >  bw -^  br 


br >  bw  — '  br 
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Table  10.   Phonological  knowledge  continuum  for  Subject  1  at 
the  pretraining  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m  n    0 

p  b   d   g 

Most  Type  1  s  r 

Knowledge 


t    k 
Type  2  z 

w 


Type  3  f    h 

] 


Type  4 


Type  5  v 

1 


Least  Type  6  3    9^ 

Knowledge  r 
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all  positions,  but  not  for  all  morphemes.   Jordan's  Type  3 
phonemes  were  ft/,    /h/,  /tJY,  and  /j/.   The  phonemes  /v/  and 
/l/  were  assigned  Type  5  phonological  knowledge,  with  some 
correct  examples  in  at  least  one  position,  but  not  for  all 
morphemes.   Finally,  those  phonemes  not  in  his  phonetic 
inventory,  i.e.,  /j/,  /e/,  /ft/,  and  /r/  were  considered  Type 
6  or  non-adult-like. 
Baseline  measurements 

Jordan's  performance  across  time,  beginning  with  the 
pretraining  evaluation,  and  including  the  baseline 
measurements,  the  probe  measurements,  and  the  follow-up 
evaluation,  is  presented  in  Figures  2,  3,  and  4.   The 
percentages  of  correct  cluster  production  and  the  percentages 
of  correct  initial  strident  singletons  are  presented  in 
Figure  2.   Performance  on  the  specific  training  clusters  /sp/ 
and  /st/,  as  well  as  /sk/  and  /br/  is  presented  in  Figure  3. 
The  percentage  of  actual  cluster  production,  either  correct 
or  incorrect,  and  the  percentage  of  stridency,  including 
clusters,  are  presented  in  Figure  4.   Actual  cluster  prod- 
uction is  calculated  by  totaling  the  number  of  words  that 
should  have  been  produced  with  clusters,  and  dividing  this 
total  into  the  total  number  of  these  words  a  given  subject 
produced  with  clusters,  whether  correct  or  incorrect.   For 
example,  the  word  break  produced  as  [bwel k]  would  be  counted 
as  a  cluster  even  though  the  cluster  was  not  produced 
correctly  because  two  consonants  were  present  in  the 
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prevocalic  position.   The  percentage  of  stridency  is  based  on 
the  number  of  those  initial  consonants  that  should  have  been 
stridents,  including  /s/  clusters,  that  were  actually 
produced  as  strident  consonants,  whether  or  not  the  strident 
was  correct.   For  example,  the  word  shake  produced  as  [seTk] 
would  be  counted  as  a  strident  even  though  the  strident  was 
not  the  correct  target.   To  be  counted  as  an  occurrence  of 
stridency  production,  the  phoneme  that  replaces  the  target 
strident  must  also  be  a  strident. 

For  Subject  1,  three  baseline  measures  were  made  prior 
to  the  initiation  of  training.   Performance  remained  stable 
across  all  three  baseline  measures.   The  percentage  of 
correct  consonant  production  remained  below  2%  for  the  three 
measurements  (Figure  2).   Additionally,  the  percentage  of 
initial  strident  singletons  (Figure  2)  produced  correctly  did 
not  fluctuate  significantly,  with  54%,  48%  and  54%  observed 
over  the  three  baselines  respectively. 

No  /s/  plus  stop  clusters  (Figure  3)  were  produced 
correctly  in  any  of  the  three  baseline  measurements.   Two 
correct  productions  of  the  control  cluster  /br/  were  produced 
in  Baseline  3  only  (Figure  3) .   No  other  correct  productions 
were  observed  across  the  baselines.   Finally,  percentages  for 
overall  cluster  production  (either  correct  or  incorrect)  and 
the  feature  of  stridency  (including  clusters)  were  computed 
and  are  presented  in  Figure  4.   Changes  in  either  of  these 
measures  could  reflect  changes  in  the  child's  phonological 
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system  not  measured  by  a  correct/incorrect  dichotomy. 
Cluster  production,  correct  or  incorrect,  (Figure  4)  remained 
stable  across  the  three  baseline  measurements.   The 
percentage  of  stridency  (Figure  4)  for  those  initial 
consonants  that  should  have  been  stridents,  including  /s/ 
clusters,  also  remained  stable. 
Probe  measurements 

Criterion  for  termination  of  training  was  reached  at  the 
fourth  session.   As  seen  in  Figure  2,  overall  correct  cluster 
production  increased  from  0  in  Probe  1  to  25%  in  Probe  4 
(Figure  2).   Correct  strident  singleton  production,  presented 
in  Figure  2,  remained  stable  at  36%  correct  across  all 
probes. 

Generalization  to  50%  of  the  target  /sp/  and  /st/ 
clusters  in  untrained  words  occurred  after  the  second 
training  session  (Figure  3) .   Percentage  of  correct  cluster 
production  of  /sp/  and  /st/,  /sk/,  and  /br/  are  presented  in 
Figure  3.   An  increase  in  the  correct  production  of  /sp/  and 
/st/  clusters  from  0  at  Probe  1  to  50%  by  Probe  4  was 
evidenced.   Correct  production  of  the  /sk/  cluster  was  stable 
at  25%  from  Probe  2  to  Probe  4.   The  control  cluster  /br/  was 
not  produced  correctly  in  Probes  1,  2,  and  4,  but  a  temporary 
jump  to  25%  correct  occurred  in  Probe  3. 

As  seen  in  Figure  4,  actual  cluster  production,  either 
correct  or  incorrect,  increased  from  an  initial  level  of  31% 
in  Probe  1  to  66%  in  Probes  3  and  4.   The  percentage  of 
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stridency  (Figure  4)  for  those  initial  consonants  that  should 
have  been  strident,  including  /s/  clusters  increased  from  46% 
at  Probe  1  to  72%  at  Probe  4  with  a  temporary  rise  at  Probe  2 
to  77%. 
Follow-up  phonological  evaluation 

Test  performance.   As  indicated  in  Table  4,  improvement 
was  noted  in  the  APP — R  scores  between  the  pretraining 
evaluation  and  the  final  administration,  some  two  months 
later.   During  the  pretraining  evaluation,  Jordan  had  a 
phonological  deviancy  score  of  34  compared  to  a  final 
phonological  deviancy  score  of  26.   Both  scores  are  within 
the  moderate  range  (20-39) . 

Consonant  sequence  reduction  remained  the  highest 
phonological  omission  at  30%,  compared  to  a  pretraining 
percentage  of  40.   Liquid  /l/  deficiencies  remained  the  most 
frequently  occurring  class  deficiency  at  82%.   A  slight 
regression  from  29%  to  33%  was  observed  for  liquid  /r,^/. 
Improvements  were  noted  in  the  glides,  with  a  change  in 
percentage  of  occurrence  of  glide  deficiencies  from  50%  to 
20%. 

Phonetic  inventory.   The  final  phonetic  inventory  (Table 
11)  had  changed  from  the  initial  inventory  only  by  the 
addition  of  /h/  and  /r/.   In  the  initial  inventory,  both 
phonemes  had  marginal. 

Phonetic  realizations  of  consonant  singletons.   Phono- 
logical rules  and  accompanying  examples  are  presented  in 
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Appendix  F.   Examples  are  included  only  for  those  real- 
izations that  differ  from  the  adult  model.   Jordan's  follow- 
up  phonetic  realizations  of  fricatives  are  presented  in  Table 
12.   At  the  follow-up,  /s/  and  /?/   were  still  produced 
correctly  in  all  positions.   The  phoneme  /z/  was  produced 
correctly  in  all  positions,  although  a  morpheme-based  rule 
was  operating  for  words  containing  zip  in  the  base,  with  the 

cluster  /sw/  appearing  in  this  context,  e.g.,  zip  > 

[swip] .   The  labial  fricatives  /f/  and  /v/  were  realized 
correctly  in  the  intervocalic  and  final  positions.   In  the 
initial  position,  overgeneral ization  of  the  /s/  plus  stop 
clusters  accounted  for  some  realizations  of  these  phonemes, 
with  /f/  realized  as  [sp~>p. — -  b]  and  /v/  as  [sp  ~  b]  .   The 
realizations  of  /9/  and  /%/  were  the  same  as  at  the 
pretraining  sample  (fricative  replaced  by  a  stop)  with  one 
exception.   Final  /8/  was  realized  as  [f~t]  at  the  follow- 
up  compared  with  /f/  only  at  the  pretraining  sample. 

The  phonetic  realizations  of  the  stops  and  affricates 
are  presented  in  Table  13.   The  stops  /p/ ,  /b/,  /d/,  /k/,  and 
/g/  were  produced  correctly  in  all  positions  at  the  follow-up 
(Table  13) .   Initial  and  intervocalic  /t/  were  also  produced 
correctly.   Overgeneralization  accounted  for  the  initial 
position  examples  of  /t/  and  /d/,  with  one  example  of  /t/ 
replaced  by  [st] ,  and  one  example  of  /d/  replaced  by  [sd] . 
These  examples  were  not  included  in  the  phonetic  realization 
due  to  their  limited  occurrence.   Final  /t/  was  realized  as 
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Table  12.   Summary  of  follow-up  phonetic  realizations  of  the 
fricatives  for  Subject  1. 


Phoneme  Position 


sp  >~>   b 


Initial        Intervocalic        Final 


sp  ~->   b  ^  p 


S  I  I 

3  1 


f  —  t 
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Table   13.      Summary   of   follow-up  phonetic   realizations   of   the 
stops   and   affricates   for    Subject   1. 


Phoneme  Position 

Initial  Intervocalic  Final 


t  ~  k 


*5  j~tf  dj  ~  tf  ^  ~   tj" 
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[t~k].  However,  the  realization  of  /t/  as  [k]  appeared  to 
be  context-specific  occurring  only  in  the  environment  of 

[sCV #],  e.g.,  state >  [steik].   The  affricate  /tf  /  was 

realized  as  [ J~  - — '  tj~  ]  in  all  three  positions,  as  was  initial 
/&$/.      Intervocalic  and  final  /d^  /  were  realized  as 
[<±5~tT].   Although  only  two  examples  were  found  in  the 
sample,  the  realization  of  intervocalic  and  final  /dz/   as 
[tj  ]  could  be  morpheme-specific  occurring  only  in  the  words 
br idge-i  and  bridge. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  14.   The  nasals  were  produced 
correctly  in  all  positions.   Realizations  for  liquid  /l/  in 
the  initial  and  final  positions  were  the  same  as  in  the 
pretraining  sample,  [w]  in  the  initial  position,  and  [1]  for 
the  final  target.   However,  by  the  follow-up,  the 
intervocalic  /l/  was  realized  correctly  instead  of  as 
[l<-s-d].   The  emergence  of  liquid  /r/  was  evidenced  in  the 
initial  realization  of  [w~  r]  .   Intervocalic  /r/  continued 
to  be  omitted,  although  there  was  only  one  occurrence  in  the 
sample,  with  zero  produced  as  [zio].   The  realizations  of  the 
glides  (Table  14)  remained  the  same  as  those  in  the  pre- 
training sample. 

Phonetic  realizations  of  consonant  clusters.   By  the 
follow-up  evaluation,  Subject  1  was  producing  significantly 
more  correct  clusters  than  at  the  pretraining.   A  summary  of 
the  cluster  realizations  at  the  pretraining  and  follow-up 
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Table  14.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  1. 


Phoneme  "  Position 


j  -v>  0 


Initial        Intervocalic        Final 
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evaluations  for  Subject  1  can  be  found  in  Table  9.   Percent- 
age of  correct  clusters,  presented  in  Figure  2,  went  from  a 
pretraining  level  of  6%  to  55%  at  the  follow-up.   A  summary 
of  correct  productions  at  the  follow-up  for  /sp/  and  /st/, 
/sk/,  and  /br/  is  found  in  Figure  3.   The  /s/  plus  stop 
clusters  were  still  produced  correctly  in  some  examples  and 
were  reduced  to  the  expected  stops  in  others.   Correct 
production  of  the  target  /sp/  and  /st/  clusters  was  59%, 
compared  with  the  pretraining  level  of  0.   For  /sk/,  57%  were 
produced  correctly  by  the  follow-up,  with  no  correct 
productions  observed  in  the  pretraining  sample.   The  control 
cluster  /br/,  although  produced  correctly  in  some  examples, 
alternated  with  [bw]  and  [spw] .   The  latter  cluster  prod- 
uction may  be  attributed  to  overgeneralization  of  training. 
The  percentage  of  correct  production  for  /br/  went  from  the 
pretraining  level  of  10%  to  19%  at  the  follow-up.   Correct 
production  of  the  target  /si/  alternated  with  [sw]  and  [s] . 
The  cluster  /sn/  was  produced  correctly  in  all  examples.  For 
the  nasal  cluster  /sm/,  the  correct  realization  was  evidenced 
in  some  examples,  with  the  target  reduced  to  the  nasal  [m]  in 
other  examples.   Percentage  of  actual  cluster  production 
(correct  or  incorrect)  went  from  33%  to  76%  by  the  follow-up 
(Figure  4).   Examples  of  Jordan's  cluster  attempts  can  be 
found  in  Appendix  F. 

Homonyms.   Subject  1  produced  homonyms  for  10%  of  the 
follow-up  sample  words  compared  with  14%  in  the  pretraining 
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sample.   Intelligibility  was  only  mildly  affected  by  this 
process  of  homonymy. 

Phonological  knowledge.   From  the  pretraining  sample 
until  the  follow-up,  positive  changes  in  the  phonological 
continuum  were  evidenced  (Table  15).   Phonemes  moving  to  Type 
1,  correct,  adult-like  knowledge  included  /h/,  which  moved 
from  Type  3  phonological  knowledge,  and  /k/,  which  moved  from 
Type  2  phonological  knowledge.   The  glide  /j/  moved  from  Type 
3  to  Type  2  at  the  follow-up.   The  phonemes  /v/  and  /l/ 
changed  from  Type  5  to  Type  4,  and  /r/  changed  from  Type  6  to 
Type  5.   Other  changes  included  the  phoneme  /f/  moving  from 
Type  3  to  Type  4,  and  /dj/  moving  from  Type  2  to  Type  4. 
Performance  summary  for  Subject  1 

For  Subject  1,  there  was  a  considerable  increase  in  the 
percentage  of  correct  clusters  from  the  pretraining  level  of 
6%  to  55%  at  the  follow-up  evaluation.   There  was  a 
concurrent  increase  in  actual  cluster  production  (either 
correct  or  incorrect)  from  33%  at  the  pretraining  sample  to 
76%  at  the  follow-up.   The  production  of  the  target  clusters 
/sp/  and  /st/  showed  gains  of  59%  correct  at  the  follow-up 
compared  to  0  correct  at  the  pretraining  evaluation.   The 
untrained  /s/  plus  stop  cluster  /sk/  went  from  0  to  57%  over 
the  course  of  the  study.   As  expected,  the  control  cluster 
changed  less  dramatically  from  10%  to  19%.   No  significant 
changes  occurred  in  the  percentage  of  occurrence  production 
of  correct  strident  singletons  with  18%  correct  at  the 
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Table  15.   Phonological  knowledge  continuum  for  Subject  1  at 
the  follow-up  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m  n  t] 

p  b  d    k    g 

Most  Type  1  s  f  h 

Knowledge 


t 
Type  2  z 

J 


Type  3 


Type  4  f    v 

1    w 


Type  5 


Least  Type  6  3    8    1> 

Knowledge 
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pretraining  sample  and  17%  at  the  follow-up.   However, 
production  of  the  feature  of  stridency  for  strident  targets 
(including  /s/  clusters)  did  increase  from  44%  to  77%. 

Subject  1  did  demonstrate  positive  change  following 
training.   There  was  generalization  of  /s/  plus  stop  clusters 
as  a  class  as  evidenced  by  the  increase  in  correct  /sk/ 
production.   Additionally,  increases  in  correct  production  of 
other  /s/  plus  consonant  clusters  were  noted  with  correct 
productions  of  /si/,  /sn/,  and  /sm/.   An  increase  in 
stridency  did  occur  following  the  training,  due  in  part  to 
the  improvement  in  /s/  plus  consonant  clusters. 

Slight  changes  were  observed  in  phonological  knowledge 
from  the  pretraining  sample  to  the  follow-up.   Positive 
changes  occurred  in  the  realizations  of  the  fricatives  /v/ 
and  /h/,  with  /v/  moving  from  Type  5  to  Type  4,  and  /h/ 
moving  from  Type  3  to  Type  1.   Changes  were  also  noted  in  the 
stop  /k/,  changing  from  Type  2  to  Type  1,  and  glide  /j/, 
changing  from  Type  3  to  Type  2.   The  phonemes  ,/f/,  /<£/,  and 
/w/  moved  toward  the  least-knowledge  end  of  the  continuum  at 
the  follow-up,  with  all  assigned  Type  4  phonological 
knowledge . 

In  summary,  Subject  1  did  produce  more  clusters,  and  the 
feature  of  stridency  did  appear  to  generalize.   There  was  not 
a  significant  change  in  severity  level  reported  on  the  APP--R 
because  Subject  1  scored  in  the  moderate  range  for  both 
administrations.   However,  the  phonological  deviancy  scores 


did  change,  with  34  reported  at  the  pretraining  administra- 
tion and  26  at  the  follow-up  administration.   The  changes 
that  occurred  in  the  phonological  system  of  Subject  1  can  be 
attributed  to  the  effect  of  training  /s/  plus  stop  clusters. 
Subject  2 
Background  information 

Subject  2,  Don,  was  aged  3  years,  10  months  at  the 
beginning  of  the  study.   He  was  the  product  of  an 
unremarkable  pregnancy,  and  all  developmental  milestones  were 
within  the  normal  range.   Don  was  the  oldest  of  two  children, 
with  an  18  month  old  brother. 
Test  performance 

On  the  PLS,  Don  achieved  an  auditory  comprehension  age 
of  4:0  (yearsrmonths)  and  a  verbal  ability  age  of  3:7-1/2  for 
an  overall  language  age  of  3:9-3/4.   On  the  PPVT--R,  Don 
achieved  an  age  equivalency  of  4:1.   Thus,  language  skills 
were  within  normal  limits.   Pure  tone  audiometric  screening 
revealed  normal  thresholds.   Tympanometry  revealed  some 
negative  pressure  at  the  time  of  the  first  meeting.   Don's 
mother  reported  that  he  had  had  a  cold  during  the  previous 
week.   Tympanometry  was  repeated  at  the  second  meeting,  and 
normal  curves  were  present.   Initial  evaluation  results  are 
summarized  in  Table  3. 

On  the  APP--R,  Don  achieved  a  phonological  deviancy 
score  of  34,  placing  him  in  the  moderate  range  of  severity. 
A  detailed  summary  of  the  pretraining  performance  of  Subject 
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2  on  the  APP — r  can  be  found  in  Table  16.   The  percentage  of 
occurrence  of  consonant  sequence  reduction  (including 
consonant  clusters)  was  63%,  representing  the  largest 
percentage  in  the  phonological  omission  category.   Post- 
vocalic  consonant  singleton  omission  was  the  second  most 
frequently  occurring  phonological  omission  at  45%. 
Stridents,  liquid  /r,37,  and  nasals  made  up  the  largest 
percentage  of  the  class  deficiencies  with  58%,  57%,  and  47%, 
respectively. 
Pretraining  phonological  evaluation 

Phonetic  inventory.   Don's  phonetic  inventory  (Table  17) 
contained  all  three  nasal  consonants  in  all  positions.   All 
stops  occurred  in  the  initial  position;  however,  /d/  did  not 
occur  in  the  intervocalic  position  and  /p/,  /t/,  /k/,  and  /?/ 
were  the  only  final  stops.   Subject  2  had  all  fricatives  in 
the  initial  position.   Only  /v/,  /jy,  and  /h/  occurred  in  the 
intervocalic  position  and  /s/,  /z/,  and  /x/  were  the  only 
final  fricatives  occurring  in  the  inventory.   The  affricates 
and  glides  occurred  in  the  initial  and  intervocalic 
positions,  and  the  liquid  /l/  occurred  in  all  positions. 
Phonetic  realizations  of  consonant  singletons.   The 
singleton  realizations  of  Subject  2  will  be  described  briefly 
by  manner-of-articulation  class.   The  order  of  presentation 
will  be  fricatives,  stops,  affricates,  nasals,  liquids,  and 
glides.   Due  to  the  application  of  phonological  processes  in 
context-specific  situations,  the  descriptions  for  Subject  2 
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Table  16.   Phonological  analysis  summary  based  on  results 
from  the  Assessment  of  Phonological  Processes  —  Revised  for 
Subject  2.  " 


Basic  Phonological  Processes 


Phonological  Omissions 
Syllable  Reductions 
Consonant  Sequence  Reduction 
Consonant  Singleton  Omissions 

Prevocalic 

Postvocalic 

Class  Deficiencies 
Stridents 
Velar  Obstruents 
Liquid  (1) 
Liquid  (r,3) 
Nasals 
Glides 


%  of  Occurrence 
Pretraining    Follow-up 


5 
63 

2 
45 


58 
27 
9 
57 
47 
30 


0 
63 

2 
87 


63 

41 
13 
29 
47 
40 


Total 

Mean 

Phonological  Deviancy  Score 

Severity  Rating 


343 

34 

32 

MODERATE 


386 

39 
39 
MODERATE 
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will  be  based  on  position  rather  than  individual  phonemes. 
Phonological  rule  statements  and  accompanying  examples  are 
presented  in  Appendix  G.   Don's  phonetic  realizations  of 
fricatives  are  summarized  in  Table  18.   In  the  initial 
position,  Subject  2  had  two  correct  realizations,  /[/   and 
/h/.   The  phoneme  /f/  was  realized  as  [f— '  f w]  ,  and  /v/  as 
[v—  w~  f  , —  bw]  .   For  the  alveolar  fricatives  /s/  and  /z/, 
the  realizations  were  [s—'j]  and  [z — 3  ~  ^  ]  ,  respectively. 
The  phoneme  /8/  was  replaced  by  [t£  ]  ,  although  there  was  only 
one  example  of  initial  /Q/   in  the  sample.   The  correct 
realization  of  /V  alternated  with  the  stop  [d]  in  the 
initial  position.   For  Subject  2,  two  processes  were 
evidenced  in  the  intervocalic  and  final  positions  of  most 
fricatives.   For  the  intervocalic  position,  gliding  was 
common,  occurring  in  all  targets  with  intervocalic 
realizations.   This  glide  production  alternated  with  other 
realizations  in  the  intervocalic  position  in  the  case  of  /["/. 
Intervocalically,  /J/  was  realized  as  the  glide  [w]  or  was 
omitted  (0).   Additionally,  there  was  one  occurrence  of 
correct  /v/  production  in  the  intervocalic  position;  however, 
it  was  not  considered  in  the  analysis.   In  the  final 
position,  final  consonant  deletion  occurred  in  all  targets. 
For  final  /s/  and  /9/,  the  fricatives  were  replaced  by  [?]  or 
omitted.   Additionally,  one  occurrence  of  final  /s/  and  /z/ 
was  evidenced  in  the  sample  set. 
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Table  18.   Summary  of  pretraining  phonetic  realizations  of 
the  fricatives  for  Subject  2. 


Phoneme  "  Position 


^ 


f  r^   fW 


v  ~<  w  s-^j  bw  <~^  f 


d~^ 


s 

s~f 

2 

z~3~cb 

J 

3 

Initial        Intervocalic        Final 


?~0 


w  0 

w  0 

w. 'jZf  0 
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All  stops  (Table  19)  were  produced  correctly  in  the 
initial  position.   The  phonemes  /b/,  /k/,  and  /g/  were  also 
realized  correctly  in  the  intervocalic  position.   As  with  the 
fricatives,  gliding  occurred  in  the  intervocalic  realizations 
of  the  stops  /p/,  /t/,  and  /d/.   Intervocalic  /p/  and  /t/  had 
one  occurrence  of  the  correct  targets.   This  was  the  only 
possible  occurrence  of  intervocalic  /t/.   The  /d/  phoneme  was 
replaced  by  the  glide  only.   Final  consonant  deletion  was 
evidenced  in  the  realization  of  all  final  stops,  serving  as 
the  sole  realization  for  the  voiced  stops.   The  voiceless 
stop  /p/  had  the  realization  of  [0~  p]  ,  with  /t/  realized  as 
[0~  ?  ~  x]  ,  and  /k/  as  [$ ~  ?  - — •  x-^  k]  . 

The  affricates  (Table  19)  were  produced  correctly  in  the 
initial  position,  with  /tj  /  also  produced  correctly  in  the 
intervocalic  position.   The  realization  of  intervocalic  /<*/ 
was  unclear  with  three  phonemes  [d^— j~  ~  w]    represented,  as 
well  as  the  omission  of  intervocalic  /dj/.   Final  consonant 
deletion  was  also  an  active  process  for  affricate  production, 
with  the  final  affricates  omitted. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  for  Subject  2  are  presented  in  Table  20.   The  nasals 
/m/  and  /n/  were  produced  correctly  in  the  initial  positions. 
Intervocalic  /n/  and  /g/  wers  replaced  by  the  glide  [w] ,  with 
final  /n/  realized  as  [fl ~  n] .      There  was  one  occurrence  of 
correct  /n/  in  the  intervocalic  position.   In  the  final 
position,  /m/  was  omitted  and  final  /n/  was  produced 
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Table  19.   Summary  of  pretraining  phonetic  realizations  of 
the  stops  and  affricates  for  Subject  2. 


Phoneme  Position 


Initial        Intervocalic        Final 


0  -v-  p 


f  f  f 

dj  dj         dz  -—  f  ~  w 


?  ««  k 
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Table  20.   Summary  of  pretraining  phonetic  realizations  of 
the  nasals,  liquids,  and  glides  for  Subject  2. 


Phoneme  Position 

Initial        Intervocalic        Final 


j  -^  w 


0  <■-  n 


0  ^  n 


l-N^w^->j         1^  v^ 
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correctly  in  some  examples  and  omitted  in  others.   The 
realization  of  final  /rj/  was  [0~-rj~  n]  .   Liquid  /l/  was 
produced  correctly  in  the  initial  position.   Correct 
realization  of  /!/   also  occurred  in  the  intervocalic  and 
final  positions,  although  intervocalic  /l/  alternated  with 
the  glides  [w^j].   The  target  was  also  vowelized  or  omitted 
in  the  final  position.   The  liquid  /r/  was  replaced  by  the 
glide  /w/  in  the  initial  and  intervocalic  positions.   The 
glide  /w/  was  produced  correctly  in  the  initial  and 
intervocalic  positions.   The  palatal  glide  /j/  was  realized 
as  [j-^w^*^]  in  the  initial  position,  and  was  replaced  by 
/w/  in  the  intervocalic  position. 

Phonetic  realizations  of  consonant  clusters.   The  only 
clusters  Don  produced  for  pretraining  cluster  targets  in  the 
pretraining  sample  were  [si]  and  [si]  for  /si/,  and  [bw]  and 
[br]  for  /br/.   The  phonetic  realizations  of  the  consonant 
clusters  for  Subject  2  are  presented  in  Table  21.  As  shown  in 
Figure  5,  17%  of  all  clusters  occurring  in  the  sample  were 
produced  correctly.   The  /s/  plus  stop  clusters  were  all 
reduced  to  the  expected  stops.   Stridency  was  evident  in  the 
/s/  plus  liquid  and  /s/  plus  nasal  clusters,  with  /si/ 
realized  as  [si  ~  si  ~  j  ]  ,  /sn/  as  [f—s],  and  /sm/  as 
[f -^-  j"~  m]  .   The  control  cluster  /br/  was  realized  as  [bw]  , 
although  there  was  one   correct  production  of  /br/  in  the 
sample.   There  was  also  one  example  of  [b]  replacing  /br/. 
Examples  of  the  cluster  attempts  are  presented  in  Appendix  G. 


Table  21.   Cluster  realizations  for  Subject  2  at  the 
pretraining  and  follow-up  evaluations. 
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Pretraining 


Follow-up 


sp >  p 

st >  t 

sk >  k 

si >  si  ~  si  ~| 

sn  — >  £  ~j    s 

sm >  f  — -  | — .  m 

br >  bw^>  br 


sp >  p  ^>  sp 

st >  st~t 

sk >  k  — 'Sk 

si >  si 

sn >  n  . — -  f"  ^-^  s  /-w  sn 

sm >  n  - — '  f  - — ■  sm 

br >  br  ^-/ bw 
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Homonyms.   Subject  2  produced  homonyms  for  39%  of  the 
pretraining  sample  set.   This  percentage  resulted  in 
significant  interference  with  overall  intelligibility,  and 
can  be  attributed  in  part,  to  the  processes  of  gliding  and 
final  consonant  deletion. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  2  is  presented  in  Table  22.   Phonemes 
realized  correctly  in  all  positions  were  considered  adult- 
like, and  were  assigned  knowledge  Type  1.   The  Type  1 
phonemes  from  Don's  sample  were  /h/  and  /w/.   Don's  Type  3 
phonemes  were  /p/,  /k/,  /n/,  and  /l/,  with  some  examples 
correct  in  all  positions,  but  not  for  all  morphemes.   The 
phonemes  /]"/,  /b/,  /t/,  /d/,  /g/,  /tf/,  /<%  /   and  /m/  were 
assigned  Type  4  phonological  knowledge.   Type  5  phonological 
knowledge  is  characterized  by  some  correct  examples  in  at 
least  one  position,  but  not  for  all  morphemes.   Don's  Type  5 
phonemes  were  /£/ ,    /v/,  /s/,  /z/,  /■&/,  /tj/,  and  /j/. 
Finally,  the  phonemes  not  in  Don's  phonetic  inventory,  i.e., 
/^/,  /9/  and  /r/,  were  considered  Type  6  or  non-adult-like. 
Baseline  measurements 

Don's  performance  across  time,  beginning  with  the 
pretraining  sample  and  including  all  measures  through  the 
follow-up,  is  presented  in  Figures  5,  6,  and  7.   For  Subject 
2,  five  baseline  measurements  were  taken  prior  to  the 
initiation  of  training.   Performance  remained  stable  for  all 
baseline  measures.   As  indicated  in  Figure  5,  Don  produced 
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Table  22.   Phonological  knowledge  continuum  for  Subject  2  at 
the  pretraining  evaluation. 
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correct  clusters  during  each  baseline  measurement  with  a 
range  of  9%  to  11%.   The  percentage  of  initial  strident 
singletons  produced  correctly  increased  from  66%  at  Probe  1 
to  74%  at  Probe  5.   The  highest  percentage  of  correct 
production  of  the  strident  singletons  occurred  in  Baseline  4, 
with  94%  of  these  singletons  produced  correctly  (Figure  5) . 

Percentages  of  correct  production  for  the  clusters  /sp/ 
and  /st/,  /sk/,  and  /br/  are  presented  in  Figure  6.   No  /s/ 
plus  stop  clusters  were  produced  correctly  during  any  of  the 
baseline  measurements.   The  control  cluster  /br/  was  produced 
sporadically,  with  a  range  of  0  to  28%.   Finally,  percentages 
for  overall  actual  cluster  production  (either  correct  or 
incorrect)  and  the  feature  of  stridency  (including  clusters) 
were  computed,  and  are  presented  in  Figure  7.   Changes  in 
either  of  these  measures  could  reflect  changes  in  the  child's 
phonological  system  not  measured  by  the  correct/incorrect 
dichotomy.   Cluster  production  (correct  or  incorrect) 
remained  stable  across  the  five  baseline  measurements.   The 
percentage  of  stridency  for  those  initial  consonants  that 
should  have  been  stridents,  including  /s/  clusters,  also 
remained  stable. 
Probe  measurements 

Subject  2  had  six  training  sessions  before  criterion  for 
termination  was  met.   As  shown  in  Figure  5,  correct  cluster 
production  increased  from  13%  in  Probe  1  to  50%  at  the  sixth 
and  final  probe.   Further,  correct  production  of  the  initial 
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strident  singletons  (Figure  6)  was  above  50%  on  all  probes, 
with  a  high  of  85%  at  Probes  1  and  3  and  a  low  of  64%  at 
Probe  2. 

The  percentages  of  accuracy  for  the  specific  clusters 
/sp/  and  /st/,  /sk/,  and  /br/  are  presented  in  Figure  6.   An 
increase  in  the  correct  production  of  /sp/  and  /st/  clusters 
was  observed  across  the  probes,  moving  from  0  at  Probe  1  to 
88%  at  Probe  6;  however,  performance  fluctuated  widely.   The 
/s/  plus  stop  cluster  /sk/  did  not  emerge  until  Probe  5,  with 
50%  observed  for  Probe  5  and  75%  correct  for  the  sixth  and 
final  probe.   Correct  production  of  /br/  occurred  in  Probes 
2,  5  and  6  with  50%,  25%,  and  50%  correct,  respectively. 

The  summary  of  performance  for  stridency  and  cluster 
production  can  be  found  in  Figure  7.   The  percentage  of 
stridency  present  for  those  initial  consonants  that  should 
have  been  strident,  including  /s/  clusters,  evidenced 
increases  from  a  75%  level  in  Probe  1  to  92%  by  Probe  6. 
Additionally,  percentage  of  actual  cluster  production 
(correct  or  incorrect)  was  high  in  Probe  5  at  84%  and  low  in 
Probe  1  at  38%.   Steady  increases  were  observed  over  time. 
Follow-up  phonological  evaluation 

Test  performance.  As  indicated  in  Table  16,  a  regression 
was  noted  on  the  APP — R  scores  from  the  pretraining 
evaluation  until  the  final  administration,  some  two  months 
later.   During  the  initial  evaluation,  Don  had  a  phonological 
deviancy  score  of  34  compared  to  a  final  phonological 
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deviancy  score  of  39.   Both  scores  are  within  the  moderate 
range,  however. 

Postvocalic  consonant  singleton  omissions  replaced 
consonant  sequence  reduction  as  the  most  frequently  occurring 
phonological  omission,  with  an  increase  from  a  pretraining 
level  of  45%  to  87%  at  the  follow-up.   Consonant  sequence 
reduction  remained  at  63%.   Stridents  remained  the  most 
frequently  occurring  class  deficiency  at  63%,  compared  to  the 
pretraining  level  of  58%.   Increases  in  percentage  of 
occurrence  were  also  observed  for  velar  obstruents,  liquid 
/l/,  and  glides.   Improvements  were  noted  in  the  liquid 
A,3Y,  with  a  change  in  percentage  of  occurrence  of  liquid 
/r,57  deficiencies  from  57%  to  29%.   The  percentage  of 
occurrence  of  nasal  class  deficiencies  remained  the  same  at 
47%. 

Phonetic  inventory.   The  phonetic  inventory  for  Subject 
2  had  changed  from  the  pretraining  sample  in  two  ways.   The 
fricative  /%/ ,  absent  in  the  pretraining  sample,  was  marginal 
by  the  time  of  the  follow-up.   Additionally,  the  velar 
fricative  /x/  was  no  longer  present  in  the  phonetic 
inventory.   All  other  aspects  remained  constant.   The 
phonetic  inventory  at  the  follow-up  evaluation  for  Subject  2 
can  be  found  in  Table  23. 

Phonetic  realizations  of  consonant  singletons.   Phono- 
logical rules  and  accompanying  examples  are  presented  in 
Appendix  G.   Examples  are  included  only  for  those  real- 
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izations  that  differ  from  the  adult  model.   Much  change  had 
occurred  in  the  realizations  of  the  fricatives  by  Subject  2 
at  the  time  of  the  follow-up  (Table  24) .   As  before,  no 
single  fricative  was  realized  correctly  in  all  positions. 
The  phonemes  /f/,  /v/,  /z/,  /j/f    /h/  and  /%/   were  produced 
correctly  in  the  initial  position.   For  initial  /s/  and  /V, 
the  realizations  remained  the  same  as  at  the  pretraining 
evaluation,  [s~J]  for  /s/  and  [-*a~  d]  for  /V-   Gliding 
continued  to  be  evidenced  in  all  intervocalic  realizations, 
with  the  exception  of  /8/  and  /$/ .      No  examples  of  /9/ 
involving  singletons  were  observed,  and  intervocalic  /W  was 
replaced  by  [f] .   Intervocalic  /f/  was  replaced  by  the  glide 
[w] ;  the  intervocalic  /v/  maintained  the  same  realization  as 
at  the  pretraining  evaluation,  [w. — -  v] .   The  emergence  of 
stridency  was  noted  in  the  production  of  the  intervocalic 
alveolar  fricatives.   The  fricative  /s/  had  changed  its 
pretraining  intervocalic  realization  of  [w]  by  the  addition 
of  several  phonemes,  [w  —  s  —  z  —  j-  ~  b].   Intervocalic  /z/ 
was  realized  as  [w<~  z  ~_/  ^  ]  compared  to  [w]  only  at  the 
pretraining  evaluation.   Additionally,  final  consonant 
deletion  continued  as  an  active  process  for  Subject  2. 
Omissions  of  the  targets  occurred  with  all  the  final 
fricatives.   Single  examples  of  correct  production  for  final 
/f/  and  /s/  were  evidenced  in  the  data  set. 

The  realizations  for  initial  stops  (Table  25)  remained 
the  same  as  that  of  the  pretraining  sample  with  all  produced 
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Table  24.   Summary  of  follow-up  phonetic  realizations  of  the 
fricatives  for  Subject  2. 


Phoneme  Position 

Initial         Intervocalic         Final 


T>~d 


w  —  s  —  z 


J~b 


I  J  S~w 


0 
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Table  25.   Summary  of  follow-up  phonetic  realizations  of  the 
stops  and  affricates  for  Subject  2. 


Phoneme 


Position 


Initial 


Intervocalic 


Final 


p  —~>  b 


0  —,?  ^  p 


k~g 


?~  k 


t/~  g~| 


0-7 


$ 


% 


03—3 


Ill 

correctly.   The  process  of  gliding  had  decreased  in  frequency 
by  the  follow-up.   The  voiced  phonemes  /b/  and  /g/  were 
produced  correctly  in  the  intervocalic  position.   For 
intervocalic  /p/,  the  realization  was  [p~  b]  ,  and  there  was 
no  change  from  the  pretraining  sample  for  intervocalic  /t/, 
with  /t/  replaced  by  [w] .   For  /k/,  the  realization  in  the 
intervocalic  position  was  [k    g] .   As  with  the  fricative 
class,  final  consonant  deletion  was  evidenced  in  the 
realization  of  the  stops.   The  voiced  stops  were  always 
omitted  in  the  final  position.   For  /p/  and  /k/,  the  targets 
were  produced  correctly,  omitted,  or  replaced  by  [?].   For 
the  phoneme  /t/,  the  target  was  omitted  or  alternated  with 
[?],  with  no  correct  productions  noted.   Changes  were  noted 
in  Don's  realizations  of  the  affricate  class  (Table  25), 
although  considerable  variation  was  still  evident.   The 
correct  production  of  the  initial  affricates  continued  to  the 
follow-up  evaluation.   However,  intervocalic  /tf /  changed 
from  a  correct  realization  to  [tf-w  g  ~- ? ]  .   Final  /tf/ 
continued  to  be  omitted,  but  by  the  follow-up,  the  glottal 
stop  replaced  /tj"  /  in  some  examples.    Intervocalic  /6W 
changed  from  [d^J"~^w~^]  to  [daj^  5  ]  ,  and  final  /dz/ 
continued  to  be  omitted. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  26.   The  labial  nasal  /m/  was 
produced  correctly  in  the  initial  and  intervocalic  positions, 
and  the  velar  /n/  was  produced  correctly  in  the  medial 
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Table  26.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  2. 


Phoneme  Position 

Initial        Intervocalic        Final 


0  — '  m 


j  ~  dj  —  0  dj 


n  ~-  0 


1-0 
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position.   In  the  final  position,  /m/  was  produced  correctly 
in  some  examples  and  omitted  in  others.   The  alveolar  nasal 
/n/  was  realized  correctly  in  the  initial  position  and  in 
some  examples  in  the  final  position,  although  final  consonant 
deletion  was  also  noted  for  final  /n/.   The  intervocalic  /n/ 
was  realized  as  [n~w —  g]  .   The  velar  /n/  was  omitted  in 
the  final  position.   Changes  were  evidenced  for  the 
realizations  of  liquid  /l/.   Whereas  initial  /l/  remained  the 
same  with  correct  productions,  intervocalic  /l/  changed  from 
[l^rw-w  j]  to  [1]  only.   Final  /l/  moved  from  [l  —  V^^]  to 
[1 — 'P ]  ,    with  the  absence  of  vowelization  of  /l/  by  the 
follow-up.   The  realization  of  /r/  in  the  initial  and 
intervocalic  positions  remained  the  same,  with  the  glide  /w/ 
replacing  the  target.   The  glide  /w/  was  correctly  produced 
in  the  initial  and  intervocalic  positions,  as  in  the 
pretraining  sample.   For  initial  /j/,  the  realization  had 
become  [ j  —  dj  ~^  0]    compared  to  a  pretraining  realization  of 
[  j  ~-  w-w$]  .   Intervocalic  /j/  changed  from  [w]  to  [d*>  ]  . 

Phonetic  realizations  of  consonant  clusters.   The 
summary  of  Don's  cluster  realizations  at  the  follow-up  is 
presented  in  Table  21.   By  the  follow-up,  Subject  2  was 
producing  more  correct  clusters  (Figure  5) .   The  percentage 
of  correct  cluster  production  went  from  a  pretraining  level 
of  17%  to  31%  at  the  follow-up.   Performance  on  the  clusters 
/sp/  and  /st/,  /sk/,  and  /br/  is  presented  in  Figure  6.   The 
/s/  plus  stop  clusters  were  produced  correctly  in  some 
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examples,  and  were  reduced  to  the  expected  stop  in  others. 
The  control  cluster  /br/  alternated  with  [bw]  at  the  follow- 
up,  with  42%  produced  correctly  compared  to  a  pretraining 
level  of  5%.   By  the  follow-up,  /si/  was  produced  correctly 
in  all  examples.   The  /s/  plus  nasal  clusters  were  realized 

correctly  in  some  examples,  and  alternated  with  [n  ~->  C s] 

in  the  case  of  /sn/,  and  with  [m]  in  the  case  of  /sm/.   The 
percentage  of  cluster  production,  correct  or  incorrect, 
(Figure  7)  was  42%  up  from  a  pretraining  level  of  33%. 
Examples  of  Don's  cluster  attempts  are  presented  in  Appendix 
G. 

Homonyms.   Subject  2  produced  homonyms  for  37%  of  the 
follow-up  sample  set  compared  with  39%  at  the  pretraining 
evaluation.   Intelligibility  remained  affected  by  this  large 
proportion  of  homonymy.   Final  consonant  deletion  and  gliding 
of  intervocalic  consonants  remained  active  processes  by  the 
follow-up. 

Phonological  knowledge.   From  the  pretraining  sample 
until  the  follow-up  evaluation,  changes  had  occurred  in  the 
phonological  knowledge  continuum  (Table  27) .   All  phonemes 
showing  change  moved  toward  the  most-knowledge  end  of  the 
continuum.   The  phoneme  /m/  moved  from  Type  4  to  Type  2  and 
/l/  from  Type  3  to  Type  2  at  the  follow-up.   The  fricative 
/s/  was  assigned  Type  3  phonological  knowledge  at  the  follow- 
up.   Three  phonemes,  /f/,  /v/,  and  /q/,  changed  from  Type  5 
to  Type  3.   Finally,  /0/  moved  from  Type  6  to  Type  4. 
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Table  27.   Phonological  knowledge  continuum  for  Subject  2  at 
the  follow-up  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 
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Performance  summary  for  Subject  2 

Subject  2  did  show  changes  in  performance  over  the 
course  of  training.   However,  the  changes  were  slight  in  most 
instances.   Correct  cluster  production  increased  from  a 
pretraining  level  of  17%  to  31%  by  the  follow-up.   Slight 
increases  occurred  in  the  level  of  overall  cluster  production 
(either  correct  or  incorrect)  from  33%  to  42%.   Whereas  some 
correct  /s/  plus  stop  clusters  were  evidenced  by  the  follow- 
up,  the  increase  was  negligible.   For  the  training  targets 
/sp/  and  /st/,  there  was  an  increase  from  0  to  6%.   The 
untrained  /sk/  increased  from  0  to  4%  by  the  follow-up.   The 
production  of  correct  strident  singletons  increased  from  75% 
to  91%.   Additionally,  the  feature  of  stridency  changed  from 
the  pretraining  level  of  61%  to  69%  at  the  follow-up.   This 
slight  increase  was  due  in  part  to  the  low  percentage  levels 
for  /s/  plus  consonant  clusters. 

Several  changes  were  evidenced  in  the  phonological 
knowledge  continuum  between  the  pretraining  evaluation  and 
the  follow-up  sample.   The  fricatives  /s/,  /f/,  /v/,  and  /9/ 
showed  positive  changes,  moving  toward  the  most-knowledge  end 
of  the  continuum.   Additionally,  /m/  and  /I/  were  assigned 
Type  2  phonological  knowledge  by  the  follow-up,  compared  to 
Type  4  knowledge  for  /m/  and  Type  3  for  /l/  at  the 
pretraining  sample. 

The  scores  from  the  APP--R  changed  slightly,  with  a 
pretraining  phonological  deviancy  score  of  34  and  a  follow-up 
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score  of  37.   This  decrease  in  performance  was  due  in  part  to 
increased  occurrence  of  postvocalic  consonant  singleton 
omissions . 

Although  Subject  2  did  make  changes  that  could  be 
attributed  to  the  training  of  /s/  plus  stop  clusters,  the 
changes  were  slight.   The  cluster  /si/  was  the  only  /s/  plus 
consonant  cluster  produced  correctly  in  all  examples  by  the 
follow-up. 
Subject   3 
Background  information 

Subject  3,  Andy,  was  aged  3  years,  9  months  at  the 
beginning  of  the  study.   He  was  the  product  of  a  difficult 
birth.   Medical  reports  indicated  that  Andy  was  born  with  the 
umbilical  cord  wrapped  around  him.   However,  all  develop- 
mental milestones,  with  the  exception  of  speech  and  language, 
were  within  normal  limits.   Speech  and  language  milestones 
were  somewhat  delayed,  with  babbling  reported  at  1-1/2  years, 
first  words  at  2  years,  and  word  combinations  at  2-1/2  years. 
Andy  has  a  history  of  colds  and  middle  ear  infections 
beginning  shortly  after  birth.   Pressure  equalization  tubes 
were  placed  in  Andy's  ears  in  1986,  and  his  adenoids  were 
removed  the  same  year.   The  tubes  were  not  in  place  at  the 
time  of  the  study.   Andy  is  the  oldest  of  two  children,  with 
a  younger  brother,  10  months  of  age.   Andy's  mother  was  also 
expecting  a  third  child  at  the  time  of  the  study. 
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Test  performance.   On  the  PLS,  Andy  achieved  an  auditory 
comprehension  age  of  4:1-1/2  (year s rmonths)  and  a  verbal 
ability  age  of  3:6  for  an  overall  language  age  of  3:9-3/4. 
On  the  PPVT — R,  Andy  achieved  an  age  equivalency  of  3:6. 
Thus,  language  skills  were  within  normal  limits.   Pure  tone 
audiometric  screening  revealed  normal  thresholds.   Tympano- 
metry also  revealed  normal  middle  ear  functioning.   Initial 
evaluation  results  are  summarized  in  Table  3. 

On  the  APP — R,  Andy  achieved  a  phonological  deviancy 
score  of  20,  placing  him  in  the  moderate  range  of  severity. 
A  detailed  summary  of  the  pretraining  performance  for  Subject 
3  the  APP--R  can  be  found  in  Table  28.   The  percentage  of 
occurrence  of  consonant  sequence  reduction  (including  cluster 
reduction)  was  28%,  representing  the  largest  percentage  in 
the  phonological  omission  category.   Liquid  /l/  deficiencies 
made  up  the  largest  percentage  of  the  class  deficiencies  with 
82%  occurrence. 
Pretraining  phonological  evaluation 

Phonetic  inventory.   Andy's  phonetic  inventory  (Table 
29)  included  the  full  complement  of  stops,  nasals,  glides, 
liquids,  and  affricates.   All  fricatives  were  present,  with 
the  exceptions  of  /8/,  /%/,  and  /j/  that  were  marginal. 

Phonetic  realizations  for  consonant  singletons.   The 
singleton  realizations  of  Subject  3  will  be  described  briefly 
by  manner-of-articulation  class.   Phonological  rule  state- 
ments and  the  accompanying  examples  for  each  sound  are 
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Table  28.   Phonological  analysis  summary  based  on  results 
?r,0m  the  Assessment  of  Phonological  Processes  --  Revised  for 
Suoject  3.  ■ — 


Basic  Phonological  Processes 


Phonological  Omissions 
Syllable  Reductions 
Consonant  Sequence  Reduction 
Consonant  Singleton  Omissions 

Prevocalic 

Postvocalic 

Class  Deficiencies 
Stridents 
Velar  Obstruents 
Liquid  (1) 
Liquid  (r,aT) 
Nasals 
Glides 


%  of  Occurrence 
Pretraining    Follow-up 


11 
28 

5 
6 


19 
14 
82 
10 
16 
10 


12 
9 

73 
0 

11 
0 


Total 

Mean 

Phonological  Deviancy  Score 

Severity  Rating 


201 

20 

20 

MODERATE 


128 

13 

13 
MILD 
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presented  in  Appendix  H.   The  phonetic  realizations  of  the 
pretraining  fricatives  are  presented  in  Table  30.   The 
fricatives  /£/ ,   /v/,  /s/,  and  /z/  were  produced  correctly  in 
all  positions.   The  phoneme  /h/  was  produced  correctly  in  the 
initial  position,  and  /j/  was  produced  correctly  in  the 
intervocalic  position.   No  productions  in  other  positions 
occurred  in  the  sample  for  these  two  targets.   The  palatal 
fricative  /J/  was  realized  as  [j^   s]  in  all  three  positions. 
The  phoneme  /%/   was  realized  as  [g]  in  the  initial  position 
and  [f~^  9]  in  the  final  position.   Finally,  /$/  was  replaced 
by  /d/  in  the  initial  and  intervocalic  positions.   No  word 
productions  containing  /8/  in  the  intervocalic  position  or 
A/  in  the  final  position  were  evidenced. 

All  stops  (Table  31),  affricates  (Table  31),  and  nasals 
(Table  32)  were  produced  correctly  in  all  positions.   Addi- 
tionally, the  glides  /w/  and  /j/  (Table  32)  were  produced 
correctly  in  the  initial  and  intervocalic  positions.   The 
phonetic  realizations  of  the  pretraining  liquids  are 
presented  in  Table  32.   Liquid  /r/  was  produced  correctly  in 
the  initial  and  intervocalic  positions,  as  was  liquid  /l/  in 
the  intervocalic  and  final  positions.   In  the  initial 
position,  the  process  of  gliding  was  evidenced,  with  liquid 
/!/   replaced  by  the  glide  /w/ . 

Phonetic  realizations  of  consonant  clusters.   Andy's 
phonetic  realizations  of  the  clusters  at  the  pretraining  are 
presented  in  Table  33.   The  clusters  Andy  produced  for 
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Table  30.   Summary  of  pretraining  phonetic  realizations  of 
the  fricatives  for  Subject  3. 


I  s 

3 


Phoneme  Position 

Initial  Intervocalic  Final 
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Table  31.   Summary  of  pretraining  phonetic  realizations  of 
the  stops  and  affricates  for  Subject  3. 


Phoneme  Position 

Initial        Intervocalic        Final 


f  f  <*  * 

%  %  <*5  <§ 


124 


Table  32.   Summary  of  pretraining  phonetic  realizations  of 
the  nasals,  liquids,  and  glides  for  Subject  3. 


Phoneme 


Position 


Initial 


Intervocalic 


Final 
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Table  33.   Cluster  realizations  for  Subject  3  at  the 
pretraining  and  follow-up  evaluations. 


Pretraining 


Follow-up 


sp   — >   p 

st >    t 

sk >    k 

si >    sw — ■  s 


sp >    sp  ~  p 

st >    st  —  t 

sk >    sk'-'  k 

si >    sw 


sn >    sw  -~  s  a  w 


sn >   sw 


sin >    s  a  w. — <  sw 


sm >    sw, — >  sm 


br >    br 


br >   br  — ■>  sbr 
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cluster  targets  in  the  pretraining  sample  were  [sw]  for  /si/, 
/sn/  and  /sm/,  and  [br]  for  /br/.   The  /s/  plus  stop  clusters 
were  reduced  to  the  expected  stops.   The  control  cluster  /br/ 
was  produced  with  96%  accuracy,  and  therefore,  provided 
little  control  for  this  subject.   In  addition,  an  epenthetic 
/a/  was  inserted  between  /s/  and  /w/  as  realizations  for 
/si/,  /sn/,  and  /sm/.   Of  the  expected  169  initial  consonant 
clusters  in  the  pretraining  sample,  33%  were  produced  as 
clusters,  either  correct  or  incorrect.   Examples  of  Andy's 
cluster  productions  are  presented  in  Appendix  H. 

Homonyms.   Subject  3  produced  homonyms  for  9%  of  the 
pretraining  sample  set.   Intelligibility  was  not  adversely 
affected  by  the  process  of  homonymy. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  3  is  presented  in  Table  34.   Most 
phonemes  were  considered  adult-like,  and  were  assigned  Type  1 
phonological  knowledge.   These  included  all  stops,  glides, 
affricates,  and  nasals,  as  well  as  the  liquid  /r/,  and  all 
the  fricatives  with  the  exception  of  /["/,  /9/,  and  /&/.   The 
fricative  /[*/  was  placed  in  the  Type  3  category,  with  some 
correct  productions  in  all  positions,  but  not  for  all 
morphemes.   Liquid  /l/  was  placed  in  the  Type  4  category, 
corresponding  to  adult-like  representations  in  some  word 
positions  for  all  target  morphemes,  with  some  positional 
constraints  evidenced.   The  phoneme  /9/  was  assigned  Type  5 
phonological  knowledge,  with  some  correct  productions  in  the 
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Table  34.   Phonological  knowledge  continuum  for  Subject  3  at 
the  pretraining  evaluation. 


Continuum 


Phonological  Knowledge 
Type 


Phonemes 


Most 
Knowledge 


Type  1 


m  n 

p  b   t   d   k   g 

f  v   s   z   z   h 

tf  d3 

w  j   r 


Type  2 


Type  3 


Type  4 


Type  5 


Least 
Knowledge 


Type  6 
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final  position,  but  not  for  all  morphemes.   Finally,  the 
lingual-dental  fricative  /%/   did  not  occur  in  Andy's 
inventory,  and  was  considered  Type  6,  non-adult-like. 
Baseline  measurements 

The  performance  of  Subject  3  on  cluster  production  and 
stridency  is  illustrated  in  Figures  8,  9,  and  10.   For 
Subject  3,  11  baseline  measurements  were  made  prior  to 
initiation  of  training.   Performance  remained  stable  for  all 
baseline  measures.   As  indicated  in  Figure  8,  correct  cluster 
production  remained  stable  over  all  baseline  measures  with  a 
range  of  17%  to  19%.   Additionally,  the  correct  production  of 
initial  strident  singletons  (Figure  8)  remained  stable  with 
one  exception.   Whereas  the  range  of  correctly  produced 
strident  singletons  was  90%  to  99%  for  most  probes,  there  was 
a  temporary  drop  at  Probe  2  to  87%. 

Performance  summaries  for  the  clusters  /sp/  and  /st/, 
/sk/,  and  /br/  are  presented  in  Figure  ?.   The  /s/  plus  stop 
targets  /sp/  and  /st/  had  three  occurrences  of  correct 
production,  one  at  the  second,  the  fifth,  and  the  seventh 
baselines,  with  3%  correct  at  each  of  baselines.   No  other 
correct  productions  of  /s/  plus  stop  clusters  were  evidenced. 
The  /br/  control  cluster  was  correctly  realized  in  all  words 
from  Baseline  2  until  the  end  of  training. 

Percentages  for  overall  cluster  production  (either 
correct  or  incorrect)  and  the  feature  of  stridency  (including 
clusters)  were  computed  and  are  presented  in  Figure  10. 
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Overall  cluster  production  increased  from  27%  to  43%  at  the 
eleventh  and  final  probe.   The  percentage  of  stridency  for 
those  initial  consonants  that  should  have  been  produced  as 
stridents,  including  /s/  clusters,  remained  stable  across  the 
eleven  baselines. 
Probe  Measurements 

Criterion  for  termination  of  the  training  of  the  target 
/sp/  and  /st/  clusters  was  reached  after  the  fifth  training 
session.   As  indicated  in  Figure  8,  increases  in  correct 
cluster  production  resulting  from  the  correct  production  of 
/s/  plus  stop  clusters  were  offset  by  the  decrease  in 
accuracy  of  the  control  cluster  /br/.   Correct  production  of 
initial  strident  singletons  (Figure  8)  dropped  with  a  low  of 
68%  at  Probe  5  and  a  high  of  86%  at  Probe  1. 

Performance  measures  for  correct  cluster  production  of 
the  targets  /sp/  and  /st/,  /sk/,  and  /br/  during  this  period 
are  presented  in  Figure  9.   There  was  an  increase  in  correct 
production  of  the  /sp/  and  /st/  targets  from  50%  at  Probe  1 
to  100%  correct  at  the  fifth  and  final  probe.   The  other  /s/ 
plus  stop  cluster  /sk/,  also  showed  an  increase  from  25%  at 
the  initial  probe  to  75%  by  Probe  5.   An  interesting  change 
in  /br/  occurred  during  the  course  of  training,  with  a  drop 
in  correct  production  from  an  initial  100%  at  Probe  1  to  25% 
at  Probe  5  that  could  be  attributed  to  overgeneral ization  of 
training.   Target  words  containing  /br/  were  produced  with  an 
added  initial  /s/,  e.g.,  break  was  realized  as  [sbrelk]. 


133 

Andy's  performance  on  overall  cluster  production  and 
overall  stridency  is  presented  in  Figure  10.   The  percentage 
of  actual  cluster  production  increased  from  78%  at  Probe  1  to 
97%  at  the  fifth  and  final  probe.   Little  change  was  seen  in 
the  feature  of  stridency  across  the  probes. 
Follow-up  phonological  evaluation 

Test  performance.   As  indicated  in  Table  28,  improvement 
in  the  APP — R  scores  was  observed  between  the  pretraining 
phonological  deviancy  score  of  20  and  the  follow-up 
phonological  deviancy  score  of  13.   The  increase  in  the  score 
moved  Andy  from  the  moderate  (20-39)  to  mild  (1-19)  range  of 
severity.   Consonant  sequence  reduction  and  liquid  /l/ 
deficiencies  continued  to  represent  the  highest  percentages 
of  occurrence.   However,  both  had  dropped  by  the  follow-up 
evaluation. 

Phonetic  inventory.   The  only  changes  in  Andy's  phonetic 
inventory  (Table  35)  from  pretraining  to  the  follow-up 
evaluation  were  in  the  status  of  the  fricatives  /6/  and  /$/. 
These  phonemes  were  marginal  in  the  pretraining  inventory, 
but  were  present  completely  in  the  follow-up  sample. 

Phonetic  realizations  for  consonant  singletons.   Phono- 
logical rule  statements  and  accompanying  examples  for  Subject 
3  are  presented  in  Appendix  H.   The  phonetic  realizations  of 
the  fricatives  at  the  follow-up  are  presented  in  Table  36. 
No  changes  were  evidenced  in  the  realizations  of  /v/,  /s/, 
/z/,  /h/,  or  /j/  at  the  time  of  the  follow-up.   These 
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Table  36.   Summary  of  follow-up  phonetic  realizations  of  the 
fricatives  for  Subject  3. 


f  — sf 


d  ~* 


Phoneme  Position"  * 

Initial  Intervocalic  Final 


3  3 
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phonemes  were  produced  correctly  in  all  positions.   Initial 
A/  was  produced  correctly  in  some  examples,  and  was  produced 
with  /s/  preceding  the  fricative  /f/  in  other  examples.   This 
change  should  be  considered  an  artifact  of  training,  i.e., 
overgeneralization  of  the  /s/  plus  stop  cluster.   The  phoneme 
/J/   had  the  same  realization  in  the  initial  and  final 
position  as  present  at  the  pretraining  sample,  [r~-s]. 
However,  by  the  follow-up,  /[/   was  correctly  realized  in  the 
intervocalic  position.   The  fricative  /8/  was  correctly 
realized  in  all  positions;  however,  in  the  final  position, 
/8/  alternated  with  /f/.   This  final  position  realization  of 
/%/   was  the  same  in  the  pretraining  sample.   The  voiced  /%/ 
target  alternated  with  /d/  in  the  initial  position,  and  was 
realized  as  /d/  only  intervocalically . 

Andy's  phonetic  realizations  of  the  stops  and  affricates 
are  presented  in  Table  37.   There  was  no  change  in  /p/,  /b/, 
A/,  /k/,  or  /g/  from  the  pretraining  sample  to  the  follow- 
up  with  all  phonemes  produced  correctly  in  all  positions. 
The  phoneme  /d/  was  produced  correctly  in  the  initial  and 
intervocalic  positions.   However,  the  realization  of  final 
/d/  had  changed  from  /d/  only  to  the  realization  of  either 
the  correct  production  or  the  omission  of  the  target.   This 
final  position  change  represented  the  only  change  for  the 
stop  class  of  consonants.   At  the  pretraining  sample,  the 
affricates  were  produced  correctly  in  all  positions. 
However,  by  the  follow-up,  changes  had  occurred  in  this  sound 
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Table  37.   Summary  of  follow-up  phonetic  realizations  of  the 
stops  and  affricates  for  Subject  3. 


Phoneme  Position  " — 

Initial        Intervocalic        Final 


d  — '  <j> 


tf  tj-~>  stf  tf  y 

*5  d5~'  sd5  <%  <% 
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class  (Table  37) .   Intervocalic  and  final  affricates  were 
produced  correctly  as  in  the  pretraining  sample.   However, 
the  initial  realizations  changed  by  the  addition  of  /stf  /  and 
/sdj/  to  the  /tJV  and  /dj  /  targets,  respectively.   This 
should  be  considered  overgeneralization  of  training  of  /s/ 
plus  stop  clusters. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  38.   Realizations  of  the  nasals 
were  the  same  as  at  the  pretraining  sample.   Liquid  /r/  was 
produced  correctly  in  the  initial  and  intervocalic  positions, 
as  at  the  pretraining  evaluation.   Liquid  /l/  showed  no 
change  in  the  initial  and  final  positions,  but  the 
intervocalic  position  changed  from  the  pretraining  real- 
ization of  /l/  to  a  follow-up  realization  of  [w^  1]  .   Real- 
izations of  the  glides  were  the  same  as  that  of  the  pre- 
training sample. 

Phonetic  realizations  for  consonant  clusters.   Andy's 
cluster  realizations  at  the  follow-up  are  presented  in  Table 
33.   Whereas  the  only  correct  target  cluster  production  at 
the  pretraining  evaluation  was  /br/,  many  more  correct 
clusters  were  produced  at  the  follow-up  (Figure  8)  .   The 
percentage  of  occurrence  for  correct  clusters  changed  from  a 
pretraining  level  of  19%  to  53%  at  the  follow-up.   Perform- 
ance at  the  follow-up  evaluation  on  the  clusters  /sp/  and 
/st/,  /sk/,  and  /br/  can  be  found  in  Figure  9.   The  /s/  plus 
stop  clusters  were  still  reduced  to  the  expected  stop. 
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Table  38.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  3. 


Phoneme         "~  Position 

Initial        Intervocalic        Final 


140 
However,  these  stops  also  alternated  with  the  correct  cluster 
forms.   The  targets  /sp/  and  /st/  moved  from  0  correct  at  the 
pretraining  sample  to  67%  at  the  follow-up.   For  /sk/,  the 
follow-up  level  was  64%  compared  with  the  pretraining  level 
of  0.   Overgeneralization  accounted  for  the  change  in  /br/. 
At  the  pretraining  level,  /br/  was  correctly  realized,  but  by 
the  follow-up,  /br/  was  realized  as  [br    sbr]  with  77% 
correct.   The  /si/  cluster  was  realized  as  /sw/  as  compared 
to  [sw^saw]  in  the  pretraining  sample.   The  cluster  /sn/ 
was  replaced  by  [sw]  and  the  cluster  /sm/  was  realized  as 
[sm~sw].   The  percentage  of  cluster  production  (correct  or 
incorrect)  changed  from  a  pretraining  level  of  33%  to  82%  by 
the  follow-up  (Figure  10).   Examples  of  cluster  productions 
at  the  follow-up  can  be  found  in  Appendix  H. 

Homonyms.   Subject  3  produced  homonyms  for  3%  of  the 
follow-up  sample  set  compared  to  9%  at  the  pretraining 
evaluation.   Production  of  homonyms  did  not  interfere  with 
intelligibility. 

Phonological  knowledge.   From  the  pretraining  sample 
until  the  follow-up  evaluation,  considerable  change  had 
occurred  in  the  knowledge  continuum  (Table  39) .   Three 
fricatives  /f/,  /e/,  and  /%/    showed  change.   The  phoneme  /f/ 
changed  from  a  correct  realization,  Type  1  knowledge,  at  the 
pretraining  evaluation  to  Type  2  because  of  the  presence  of 
an  optional  rule  in  the  initial  position.   The  lingual-dental 
fricative  /%/  was  added  to  Andy's  inventory  at  the  follow-up 
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Table  39.   Phonological  knowledge  continuum  for  Subject  3  at 
the  follow-up  evaluation. 


Continuum 


Phonological  Knowledge 
Type 


Phonemes 


Most 
Knowledge 


Type    1 


m  n  9 

p  b  t      k      g 

v  s  z      ^     h 

w  j  r 


Type    2 


d 

f     e 
dj    tf 


Type    3 


Type    4 


Type    5 


Least 
Knowledge 


Type    6 
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and  was  placed  in  the  Type  5  category.   The  voiceless  /Q/ , 
was  assigned  Type  2  knowledge  at  the  follow-up,  moving  from 
Type  5  at  the  pretraining.   Some  change  was  evident  for  /d/, 
the  only  stop  with  realizations  differing  from  pretraining  to 
the  follow-up.   The  /d/  phoneme  moved  from  Type  1  to  Type  2 
phonological  knowledge  because  of  an  optional  final  consonant 
deletion  rule.   Finally,  the  affricates  moved  from  correct 
realization,  Type  1  knowledge,  at  the  time  of  the  pretraining 
evaluation,  to  Type  2  knowledge  due  to  overgeneral ization  of 
training. 
Performance  summary  for  Subject  3 

For  Subject  3,  the  percentage  of  correct  clusters 
increased  significantly  from  the  pretraining  level  of  19%  to 
53%  by  the  follow-up.   The  production  of  clusters  (either 
correct  or  incorrect)  increased  from  33%  to  82%.   The  trained 
/s/  plus  stop  clusters  /sp/  and  /st/  were  produced  correctly 
67%  of  the  time  by  the  follow-up,  compared  with  no  correct 
productions  at  the  pretraining  sample.   The  untrained  /sk/ 
cluster  moved  from  0  correct  to  64%  at  the  final  evaluation. 
The  control  cluster  /br/  had  decreased  in  accuracy  by  the 
follow-up  due  to  an  overgeneralization  of  the  stridency 
feature.   The  percentage  of  correct  initial  stridents 
decreased  from  94%  to  87%  by  the  follow-up.   However,  the 
feature  of  stridency  increased  across  the  sample,  with 
clusters  included  from  65%  to  88%. 
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Some  changes  were  noted  in  the  phonological  continuum 
between  the  pretraining  sample  and  the  follow-up.   The 
phonemes  /f/,  /d/ ,  /tf  / ,  and  /dj  /  moved  from  Type  1,  correct, 
to  Type  2,  due  to  overgeneralization  of  training.   This  over- 
generalization  resulted  in  the  application  of  optional  rules. 
The  lingual-dental  fricatives  had  moved  toward  the  most- 
knowledge  end  of  the  continuum,  with  /0/  changing  from  Type  5 
to  Type  2  knowledge,  and  /%/  changing  from  Type  6  to  Type  5 
knowledge . 

The  phonological  deviancy  scores  from  the  APP--R  for 
Subject  3  improved  from  the  pretraining  level  of  20  to  13  by 
the  follow-up.   At  the  pretraining  evaluation,  Subject  3  was 
in  the  high  moderate  category  and  by  the  follow-up,  was  in 
the  mild  severity  range. 

The  phonological  system  of  Subject  3  did  undergo  changes 
over  the  course  of  training.   The  changes  in  cluster  prod- 
uction, particularly  the  /s/  plus  stop  clusters,  can  be 
attributed  to  the  training.  It  appears  that  the  feature  of 
stridency  did  generalize  to  untrained  productions  because  of 
the  increase  in  correct  production  of  /s/  plus  consonant 
clusters.   An  interesting  artifact  of  the  training  is  the 
decrease  in  accuracy  of  the  cluster  /br/  because  of  the 
addition  of  the  strident  phoneme  /s/  to  the  initial  position. 
Performance  Summary  for  Group  1:   Moderate 

Increases  in  the  production  of  correct  clusters  were 
evidenced  by  all  three  subjects  with  a  range  of  31%  to  55%. 
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This  reflects  increases  of  between  13%  and  49%.   Whereas 
Subjects  1  and  3  demonstrated  significant  increases  in  the 
production  of  /s/  plus  stop  clusters  (with  increases  of 
between  59%  and  67%) ,  Subject  2  did  not  show  these  large 
increases  in  correct  productions.   For  Subject  2,  the  /sp/ 
and  /st/  clusters  were  produced  with  6%  accuracy  (up  6%  from 
the  pretraining  sample) ,  and  /sk/  was  produced  with  4% 
accuracy  (up  4%  from  the  pretraining  sample) . 

In  summary,  all  three  subjects  in  Group  1  showed 
increases  for  the  target  parameters,  /s/  plus  consonant 
cluster  production  and  stridency.   Differences  in  the 
proportion  of  correct  productions  were  evidenced  across  the 
three  subjects.   However,  it  can  be  stated  that  there  was  a 
positive  response  to  the  training  across  the  three  subjects 
as  evidenced  by  generalization  measures. 

Group  2:   Severe 
Subject  4 
Background  information 

Subject  4,  Polly,  was  aged  4  years,  6  months  at  the 
beginning  of  the  study.   She  was  the  product  of  a  difficult 
birth,  with  her  mother  on  medication  for  diabetes  during  the 
pregnancy.   Polly  was  born  with  congenital  cataracts,  and  had 
corrective  surgery  for  this  problem  in  1984.   She  presently 
wears  corrective  contact  lenses  or  glasses.   Her  corrected 
vision  is  within  normal  limits.   All  developmental  milestones 
were  within  the  normal  range,  with  the  exception  of  speech. 
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Polly  is  the  youngest  of  two  children,  with  one  sister  four 
years  older. 
Test  performance 

On  the  PLS,  Polly  achieved  an  auditory  comprehension  age 
of  4:10-1/2  (years:months)  and  verbal  ability  age  of  4:7-1/2 
for  an  overall  language  age  of  4:9.   On  the  PPVT — R,  Polly 
achieved  an  age  equivalency  of  4:6.   Thus,  language  skills 
were  within  normal  limits.   Pure  tone  audiometric  screening 
revealed  normal  thresholds  with  one  exception,  25  dB  at  4000 
Hz.   Tympanometry  revealed  normal  middle  ear  functioning. 
Initial  evaluation  results  are  summarized  in  Table  3. 

On  the  APP — R,  Polly  achieved  a  phonological  deviancy 
score  of  41,  placing  her  in  the  severe  range  (40-59) .   A 
detailed  summary  of  performance  for  Subject  4  on  the  APP--R 
can  be  found  in  Table  40.   The  percentage  of  occurrence  of 
consonant  sequence  reduction  (including  consonant  clusters) 
was  85%,  representing  the  largest  percentage  in  the 
phonological  omission  category.   Stridents,  liquid  /r,57,  and 
liquid  /l/  made  up  the  largest  percentage  of  the  class 
deficiencies  with  67%,  55%,  and  100%,  respectively. 
Pretraining  phonological  evaluation 

Phonetic  inventory.   Polly's  phonetic  inventory  (Table 
41)  included  the  full  repertoire  of  nasals,  stops, 
affricates,  and  glides.   Alveolar  fricatives  were  present,  as 
well  as  the  palatal  fricative  /[ /    and  the  glottal  fricative 
/h/.   Marginal  phones  included  the  fricatives  /f/,  /v/,  and 
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Table  40.   Phonological  analysis  summary  based  on  results 
from  the  Assessment  of  Phonological  Processes  —  Revised  for 
Subject  4. 


Basic  Phonological  Processes 


Phonological  Omissions 
Syllable  Reductions 
Consonant  Sequence  Reduction 
Consonant  Singleton  Omissions 

Prevocalic 

Postvocalic 

Class  Deficiencies 
Stridents 
Velar  Obstruents 
Liquid  (1) 
Liquid  (r,3) 
Nasals 
Glides 


%  of  Occurrence 
Pretraining    Follow-up 


67 
9 
55 
100 
16 
20 


5 
30 

0 
0 


53 
5 
55 
95 
11 
30 


Total 

Mean 

Age  Points  (CA  of  4:0  =  5) 

Phonological  Deviancy  Score 

Severity  Rating 


362 
36 

5 

41 

SEVERE 


334 

34 

5 

39 

MODERATE 


0) 

c 
o 

J3 

a, 
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CD 

c 

c 

CD 

o 

a 

JZ     • 

a  CO 

QJ 

en  w 

C    0) 

■H  X! 

iH 

C  JJ 

(0 

•H     C 

•r-l 

tO    0) 

X! 

u   u 

(0 

■u    ro 

tJ 

cu  a 

lu 

a<  >i 

X! 

J3  T3 
>T3  C 
^  -h 


J2 


a 
a 
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/%/.      Finally,  the  liquid  /!/   was  present  in  Polly's 
inventory,  but  liquid  /r/  was  not. 

Phonetic  realizations  of  consonant  singletons.   The 
singleton  realizations  of  Subject  4  will  be  described  briefly 
by  manner-of-articulation  class.   Phonological  rule 
statements  and  accompanying  examples  are  presented  in 
Appendix  I.   Fricative  realizations  (Table  42)  were  most 
frequently  affected  by  stopping  to  a  homorganic  stop,  or 
gliding  to  /j/.   The  fricatives  were  often  correct;  however, 
stopping  of  fricatives  occurred  in  the  realizations  of  /f/ 
and  /v/  in  the  initial,  intervocalic,  and  final  positions, 
/e/  in  the  initial  and  final  positions,  and  /V  in  the 
initial  position.   Gliding  was  evidenced  in  the  initial 
realizations  of  /s/,  /z/,  and  /f/.   Additionally,  initial  /s/ 
and  /z/  had  some  examples  of  correct  production  in  all 
positions.   However,  initial  /s/  alternated  with  [j    sj]  and 
final  /s/  alternated  with  [?] .   Initial  and  intervocalic  /z/ 
alternated  with  [j] .   Final  /z/  alternated  with  [f]  or  was 
omitted.   The  realizations  for  initial  /f/  were  [j-~-lC]l    with 
intervocalic  and  final  /C/   realized  as  [s~>f].   Finally, 
initial  /h/  and  intervocalic  /$/  were  both  produced 
correctly . 

Phonetic  realizations  of  the  stops  and  affricates  are 
presented  in  Table  43.   The  stops  /b/ ,  /d/,  /k/,  and  /g/  were 
produced  correctly  in  all  positions,  as  were  /p/  in  the  final 
position  and  /t/  in  the  initial  position.   A  voicing  contrast 
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Table  42.   Summary  of  pretraining  phonetic  realizations  of 
the  fricatives  for  Subject  4. 


Phoneme  ~        '        Position 


5 


p~>b 


Initial  Intervocalic  Final 


b^  t  f  ^p 


j  ~  S  /-— '  S  j                                 S                                         s~? 
j  r^>  z  Z  ~>  2  Z. tf~f 


3  % 
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Table  43.   Summary  of  pretraining  phonetic  realizations  of 
the  stops  and  affricates  for  Subject  4. 


Phoneme  Position 


Initial        Intervocalic        Final 


p  — »  b  p  -v,  b 


t  —  d  t  —  gs 


1  t  J 

<%  d  z  s  ~  tj~  j 
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was  not  present  in  the  realizations  of  initial  and 
intervocalic  /p/  that  were  realized  as  [p^b].   Intervocalic 
/t/  was  realized  as  [t~d]  and  final  /t/  was  either  produced 
correctly  or  omitted.   Polly  had  different  realizations  for 
each  of  the  affricates  (Table  43) ,  although  there  were 
parallel  productions  of  the  initial  affricates.   The 
voiceless  affricate  /tf /  was  realized  as  the  closest  stop  /t/ 
in  the  initial  position  with  the  same  process  of 
deaffrication  occurring  for  initial  /dj/.   Intervocalic  /tf/ 
was  replaced  by  the  glide  [j]  or  by  [?j].   Final  /tf/  became 
[f]  .   For  intervocalic  /<%/,  the  realization  was  [z]  and 
final  /dj/  had  the  realization  of  [s —  tf —  C]  . 

Polly's  phonetic  realizations  of  the  nasals,  liquids, 
and  glides  at  the  pretraining  are  presented  in  Table  44.   The 
alveolar  nasal  /n/  was  produced  correctly  in  all  positions. 
The  labial  /m/  was  realized  correctly  in  the  initial 
position,  and  as  [m~n~0]  in  the  final  position.   The 
sample  data  did  not  contain  examples  of  singleton  /m/  in  the 
intervocalic  position.   Final  /q/  was  realized  correctly,  and 
was  replaced  by  [k]  in  the  intervocalic  position.   Liquid  /l/ 
was  produced  correctly  in  all  positions.   Gliding  was 
evidenced  in  the  realization  of  liquid  /r/  with  /w/  replacing 
the  target  phoneme  in  the  initial  and  intervocalic  position. 
The  glides  /w/  and  /j/  were  produced  correctly  in  the  initial 
and  intervocalic  positions  (Table  44) . 
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Table  44.   Summary  of  pretraining  phonetic  realizations  of 
the  nasals,  liquids,  and  glides  for  Subject  4. 


Phoneme  Position  ~~ 

Initial        Intervocalic        Final 


•-'  n  ~  ft 
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Phonetic  realizations  of  consonant  clusters.   The 
cluster  realizations  for  Subject  4  are  presented  in  Table  45. 
The  only  cluster  Polly  produced  for  cluster  targets  in  the 
pretraining  sample  was  one  correct  production  of  the  /si/ 
target.   Therefore,  the  occurrence  of  correct  cluster 
production  was  stable  at  or  near  0.   The  /s/  plus  stop 
clusters  were  all  reduced  to  the  expected  stop.   In  addition, 
/sp/  was  replaced  by  the  voiced  labial  stop  /b/  in  some 
examples.   This  corresponds  to  Polly's  realization  of 
singleton  /p/,  [p~^b].   The  control  cluster  /br/  was  reduced 
to  the  expected  stop.   The  /s/  plus  liquid  cluster  /si/  was 
usually  replaced  by  /l/,  although  one  correct  /si/  production 
was  evidenced.   The  /s/  plus  nasal  clusters  /sn/  and  /sm/ 
were  reduced  to  the  expected  nasal.   Examples  of  Polly's 
cluster  attempts  are  presented  in  Appendix  I. 

Homonyms.   Subject  4  produced  homonyms  for  26%  of  the 
pretraining  sample.   Intelligibility  was  significantly 
affected  by  the  process  of  homonymy.   The  phonological 
process  of  stopping  contributed  to  this  loss  of  contrasts. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  4  is  presented  in  Table  46.   Phonemes 
realized  correctly  in  all  positions  were  considered  adult- 
like, and  were  assigned  knowledge  Type  1.   The  Type  1 
phonemes  from  Polly's  sample  were  /h/ ,  /b/ ,  /d/,  /k/,  /g/, 
/n/,  /l/,  /w/,  and  /j/.   The  fricatives  /s/,  /z/,  and  /f/ 
were  placed  in  Type  3  category  along  with  the  stops  /p/  and 
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Table  45.   Cluster  realizations  for  Subject  4  at  the 
pretraining  and  follow-up  evaluations. 


Pretraining  Follow-up 

sp >  p. — .  b  sp >  p. —  sp 

st >  t  st >  t  ~  st 

sk >  k  sk >  k  ~>  sk 

si >  l^sl  si >  1 

sn >  n  sn >  n 

sm >  m  sir. >  m 

br >  b  br >  b 
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Table  46.   Phonological  knowledge  continuum  for  Subject  4  at 
the  pretraining  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


n 

b  d   k   g 
Most  Type  1  h 

Knowledge  w   j   1 


Type  2 


m 

P   t 
Type  3  s   z   £ 


Type  4 


Type  5 


Least  Type  6  f   v 

Knowledge  tf  ^ 
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/t/  and  the  nasal  /m/.   Type  3  phonological  knowledge  is 
characterized  by  correct  production  of  some,  but  not  all 
morphemes  in  all  positions.   The  phonemes  /%/  and  M/   were 
considered  Type  4  phonological  knowledge,  characterized  by 
the  presence  of  positional  constraints  with  correct 
production  of  the  target  in  at  least  one  position.   Those 
phonemes  not  in  Polly's  phonetic  inventory  were  considered 
Type  6  or  non-adult-like.   These  included  /f/,  /v/,  /*/,  /Q/ , 
/tf/,  /dj/,  and  /r/. 
Baseline  measurements 

Polly's  performance  across  time,  beginning  with  the 
pretraining  evaluation  through  the  follow-up,  is  illustrated 
in  Figures  11,  12,  and  13.   Three  baseline  measurements  were 
made  prior  to  the  initiation  of  training.   Polly  was  the 
first  subject  to  receive  therapy  in  the  severe  group. 
Performance  on  correct  cluster  production  (Figure  11) 
remained  stable  for  all  baseline  measures.   The  percentage  of 
initial  strident  singletons  (Figure  11)  produced  correctly 
did  not  fluctuate  significantly  with  a  range  of  3%  to  7% 
observed  across  the  baselines.   No  /s/  plus  stop  clusters  or 
control  clusters,  (br) ,  were  produced  correctly  during  any  of 
the  measurements  (Figure  12). 

The  percentages  for  overall  cluster  production  (either 
correct  or  incorrect)  and  the  feature  of  stridency  (including 
clusters)  were  computed  and  are  presented  in  Figure  13. 
Overall  cluster  production  remained  stable  across  the  three 
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baseline  measurements,  with  only  1%  actual  cluster  production 
in  Baseline  1.   The  percentage  of  stridency  for  those  initial 
consonants  that  should  have  been  stridents,  including  /s/ 
clusters,  also  remained  stable,  with  3%,  2%,  and  5%  evidenced 
over  the  three  baselines. 
Probe  measurements 

Criterion  for  termination  of  training  occurred  at  the 
sixth  training  session.   Performance  on  correct  cluster 
production  (Figure  11)  increased  from  the  baseline  levels. 
Sporadic  performance  on  correct  cluster  production  was 
observed,  with  low  of  0  at  the  Probe  5  and  a  high  of  28%  at 
Probe  4.   No  significant  changes  were  seen  in  the  production 
of  the  initial  strident  singletons  across  the  probes  with  a 
range  of  5%  to  17%  (Figure  11).   Performance  measures  for 
/sp/  and  /st/,  /sk/,  and  /br/  during  this  period  are 
presented  in  Figure  12.   It  can  be  seen  that  there  were  no 
correct  productions  of  the  control  cluster  /br/  over  the 
course  of  training.   There  was  some  change,  however,  in  the 
target  clusters  /sp/  and  /st/  from  38%  correct  in  Probe  1  to 
50%  correct  by  the  sixth  and  final  probe.   Drops  in 
percentage  correct  were  seen  in  Probe  3  (25%)  and  Probe  5 
(0).   The  /s/  plus  stop  cluster  /sk/  evidenced  an  increase 
from  0  correct  in  Probe  1  to  50%  correct  by  Probe  6. 

However,  the  feature  of  stridency  (Figure  13)  for  those 
initial  consonants  that  should  have  been  produced  as 
stridents,  including  consonant  clusters,  increased  from  a 
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baseline  of  5%  to  46%  at  Probe  2  and  40%  by  the  sixth  and 
final  probe.   Overall  cluster  production  (correct  or 
incorrect)  was  sporadic  over  the  course  of  training  with  a 
high  of  34%  at  Probe  4  and  a  low  of  6%  at  Probe  5  (Figure 
13)  . 
Follow-up  phonological  evaluation 

Test  performance.   As  indicated  in  Table  40,  improvement 
was  noted  in  the  APP--R  scores  between  the  pretraining 
evaluation  and  the  final  sample,  some  two  months  later. 
During  the  initial  evaluation,  Polly  had  a  phonological 
deviancy  score  of  41  compared  to  a  follow-up  phonological 
deviancy  score  of  39.   The  former  score  was  in  the  severe 
range  and  the  latter  in  the  moderate  range. 

Consonant  sequence  reduction  remained  the  highest 
phonological  omission  at  80%  compared  with  a  pretraining 
percentage  of  85%.   No  changes  were  noted  in  percentage  of 
occurrence  for  liquid  /l/  deficiencies  (55%) .   Stridents, 
liquid  /l/,  and  liquid  /r ,37  remained  the  most  frequently 
occurring  class  deficiencies.   The  percentage  of  occurrence 
of  liquid  /r,37  deficiencies  dropped  from  100%  to  95%. 
Additionally,  improvements  were  noted  in  the  strident  class, 
with  a  change  in  percentage  of  occurrence  of  strident 
deficiencies  from  67%  to  53%. 

Phonetic  inventory.   The  phonetic  inventory  for  Subject 
4  had  changed  from  the  pretraining  sample  to  the  follow-up 
sample  in  the  fricative  class  only.   The  fricatives  /f/  and 
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/JV  had  been  added  to  the  inventory  with  /v/  remaining 
marginal.   All  other  aspects  remained  constant.   The  phonetic 
inventory  at  the  follow-up  evaluation  for  Subject  4  can  be 
found  in  Table  47. 

Phonetic  realizations  of  consonant  singletons.   Phono- 
logical rules  and  accompanying  examples  are  presented  in 
Appendix  I.   Limited  changes  were  noted  in  Polly's 
realizations  of  the  fricatives  at  the  follow-up  (Table  48). 
The  labial  fricative  /f/  had  the  same  realization  as  at  the 
pretraining.   The  phoneme  /v/  continued  to  be  replaced  by  the 
voiced  labial  stop  [b]  in  all  positions.   The  realizations 
for  /s/  and  /z/  in  the  initial  and  intervocalic  positions 
remained  the  same  as  the  pretraining  sample.   Final  /s/  and 
/z/  were  produced  correctly  by  the  follow-up  sample.   For  the 
initial  palatal  fricative  /C / ,    the  realization  had  changed  by 
the  addition  of  /dj /  to  the  follow-up  realization,  making  it 
[jW  j  —  3j]  ,   intervocalic  /J"/  was  produced  correctly  at  the 
follow-up,  and  no  change  was  evidenced  for  the  realization  of 
final  /j"/.   By  the  follow-up,  /h/  was  correctly  realized  in 
the  initial  and  intervocalic  positions.   The  realizations  of 
initial  /9/  and  /fc/  did  not  change  from  the  pretraining 
sample  to  the  follow-up.   However,  the  intervocalic  /0/  was 
realized  as  [f]  (no  examples  in  this  context  at  the 
pretraining  sample)  and  final  /8/  as  [s— ->  p]  compared  to 
[f~P]  at  the  pretraining  evaluation.   Intervocalic  /*/  was 
replaced  by  the  stop  [d] . 


153 


CO 

01 

c 
o 

X! 


IP 


0) 

c 

• 

o 

CO 

x: 

<1) 

a 

co 

(l) 

ft 

x: 

3 

4-1 

i 

c 

s 

cu 

0 

u 

H 

a 

H 

0, 

O 

Cu 

>i 

jO 

. 

T> 

r^ 

a 

TT 

-U 

nj 

OJ 

o 

f— i 

■H 

ja 

IT! 

(0 

C 

H 

■H 

a 

< 


Table  48.   Summary  of  follow-up  phonetic  realizations  of  th 
fricatives  for  Subject  4. 
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Phoneme  Position 


b~  t 


s         ]—  s~  sj  s 

z  J  ~  z  j~  z 

3 


Initial        Intervocalic        Final 


b~  p 


s  ~p 
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The  phonetic  realizations  of  the  stops  and  affricates 
are  summarized  in  Table  49.   The  stops  /b/,  /d/ ,  A/,  and  /g/ 
were  produced  correctly  in  all  positions  as  at  the 
pretraining  sample.   Additionally,  /t/  was  produced  correctly 
in  the  initial,  intervocalic,  and  final  positions.   By  the 
follow-up,  the  voicing  contrast  was  emerging,  with  the 
phoneme  /p/  produced  correctly  in  the  intervocalic  and  final 
position,  and  realized  as  [p~b]  in  the  initial  position. 
By  the  follow-up,  changes  were  noted  in  Polly's  realization 
of  the  affricates  (Table  49).   In  the  initial  position,  the 
cognate  alveolar  stop  was  added  to  the  realizations  for  /tf  / 
and  /dj/.   Initial  /tf  /  and  /dz  /  were  realized  as  [t' — -  d]  at 
the  follow-up,  compared  with  [t]  only  for  /tf/,  and  fd]  only 
for  /%/  at  the  pretraining  sample.   For  the  intervocalic 

positions,  the  realization  of  /t  /  was  [?  j  ~-/  ?r  r^   tf  , -   t]  , 

and  the  realization  of  /dz,  /  was  [  3  —  dz,  ]  .   Final  /tf*/  was 
realized  as  [rT~<tr~t]  and  final  /dz,/  as  [C^  d$ — 5]. 
Thus,  Polly's  approach  to  affricate  production  appeared  to  be 
in  an  active  process  of  reorganization  with  unclear 
realizations  in  the  intervocalic  and  final  positions. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  50.   The  nasals  /m/  and  /n/ 
were  produced  correctly  in  all  positions.   The  velar  /ri/   was 
produced  correctly  in  the  intervocalic  position  compared  to 
the  pretraining  realization  of  [k]  .   Final  M/   was  realized 
as  [r\~'0]  at  the  follow-up  compared  to  correct  production  at 
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Table   49.      Summary   of    follow-up  phonetic   realizations   of   the 
stops   and   affricates   for    Subject   4. 


Phoneme  Position 

Initial  Intervocalic  Final 


p~b 


t  ~->  d 


d  —   t 


?j  ~  tf  ~  ?J  —  t  ?j  —    tf~    t 
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Table  50.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  4. 


Phoneme  Position 

Initial        Intervocalic        Final 


rj^jjf 
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the  pretraining.   Realizations  of  the  liquids  and  glides  were 
the  same  as  those  in  the  pretraining  sample. 

Phonetic  realizations  of  consonant  clusters.   The 
cluster  realizations  of  Subject  4  at  the  follow-up  are 
presented  in  Table  45.   By  the  follow-up  evaluation,  Polly 
was  producing  more  correct  clusters  than  at  the  pretraining 
(Figure  11) .   Percentage  of  correct  clusters  went  from  a 
pretraining  level  of  1%  to  6%  at  the  follow-up.   The  /s/  plus 
stop  target  clusters  /sp/  and  /st/  (Figure  12)  increased  in 
percentage  correct  by  the  follow-up.   At  the  pretraining 
evaluation,  no  correct  /sp/  or  /st/  target  words  were 
produced  compared  with  21%  correct  at  the  follow-up.   The 
/sk/  cluster  (Figure  12)  went  from  0  correct  at  the 
pretraining  evaluation  to  3%  at  the  follow-up.   The  control 
cluster  /br/  (Figure  12)  was  not  produced  correctly  at  the 
follow-up  evaluation,  but  was  replaced  by  the  expected  stop 
(just  as  at  the  pretraining  evaluation) .   There  were  no 
changes  in  the  realizations  of  /si/,  /sn/,  or  /sm/  by  the 
follow-up.   The  one  correct  /si/  production  evidenced  in  the 
pretraining  sample  was  not  present  in  the  follow-up  sample. 
Cluster  production  (either  correct  or  incorrect)  had 
increased  from  1%  at  the  pretraining  evaluation  to  6%  at  the 
follow-up  (Figure  13).   Examples  of  Polly's  cluster  attempts 
are  presented  in  Appendix  I. 

Homonyms.   Subject  4  produced  homonyms  for  20%  of  the 
follow-up  sample  compared  to  26%  at  the  pretraining 
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evaluation.   Intelligibility  remained  affected  by  the 
homonymy,  and  stopping  of  fricatives  remained  an  active 
process. 

Phonological  knowledge.   From  the  pretraining  sample 
until  the  follow-up,  changes  had  occurred  in  the  phonological 
knowledge  continuum.   A  detailed  summary  can  be  found  in 
Table  51.   The  affricates  /tf  /  and  /d^  /  moved  from  Type  6  to 
Type  5.   The  alveolar  stop  /t/  had  changed  from  Type  4  to 
Type  1,  correct,  by  the  follow-up,  as  had  the  nasal  /m/.   The 
glide  /j/  was  realized  correctly  at  the  pretraining  sample, 
and  was  considered  Type  1  phonological  knowledge.   However, 
by  the  follow-up  sample,  this  phoneme  had  changed  to  Type  4 
phonological  knowledge. 
Performance  summary  for  Subject  4 

Subject  4  demonstrated  a  very  slight  increase  in  the 
production  of  correct  clusters  from  the  pretraining  level  of 
1%  to  6%  at  the  follow-up.   Polly  was  producing  clusters  with 
22%  accuracy  at  the  sixth  and  final  probe,  but  this  level  was 
not  maintained  in  the  period  between  the  final  probe  and  the 
follow-up  testing.   The  correct  production  of  the  trained 
/sp/  and  /st/  clusters  was  21%  by  the  final  evaluation 
compared  with  no  correct  productions  at  the  pretraining 
sample.   The  untrained  /sk/  cluster  was  not  produced 
correctly  in  the  pretraining  sample,  but  the  percentage  of 
occurrence  by  the  follow-up  was  3%.   No  significant  changes 
occurred  in  the  correct  production  of  initial  strident  Table 
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Table  51.   Phonological  knowledge  continuum  for  Subject  4  at 
the  follow-up  evaluation. 


Phonological  Knowledge 


Type  4 


Continuum  Type  Phonemes 


m  n 

b  t   d   k   g 

Most  Type  1  z  n 

Knowledge  £  ^ 


0 
Type  2  p 

J 


Type  3 


Type  5  t£  d^ 


Least  Type  6  f   v   9  *b 

Knowledge  r 
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initial  strident  singletons  over  the  course  of  the 
investigation.   Finally,  the  feature  of  stridency  did 
increase  from  5%  to  13%  by  the  follow-up,  due  in  part  to  the 
increased  accuracy  of  the  /s/  plus  consonant  clusters. 

Only  slight  improvements  were  noted  in  the  phonological 
knowledge  continuum  from  the  pretraining  to  follow-up 
samples.   The  affricates  /tf  /  and  /d^/  moved  from  Type  6  to 
Type  5  knowledge  at  the  follow-up.   The  fricatives,  with  the 
exception  of  /^/ ,  did  not  change  in  placement  on  the 
continuum  over  the  course  of  the  study.   A  slight  improvement 
in  phonological  deviancy  scores  as  measured  by  the  APP--R  was 
evidenced.   Subject  4  had  a  phonological  deviancy  score  of  41 
at  the  pretraining  evaluation  compared  with  a  follow-up  score 
of  39.   This  improvement  changed  Polly's  severity  rating  from 
severe  (40-59)  to  moderate  (20-39) . 

In  summary,  it  appears  that  the  training  of  /sp/  and 
/st/  clusters  resulted  in  phonological  change  in  the 
production  of  these  clusters.   However,  generalization  to 
untrained  clusters  was  slight,  with  only  3%  of  the  untrained 
/sk/  clusters  produced  correctly.   Additionally,  the  training 
did  not  appear  to  have  a  significant  effect  on  the  general- 
ization of  the  strident  feature. 
Subject  5 
Background  information 

Subject  5,  Bobby,  was  aged  4  years,  4  months  at  the 
beginning  of  the  study.   Developmental  history  was  incomplete 
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because  Bobby  had  been  adopted  at  age  3  by  his  present 
parents.   His  adoptive  mother  reported  concern  about  Bobby's 
speech  at  the  time  of  the  adoption.   Bobby  was  the  fourth 
child  in  a  family  of  five  children,  with  ages  12,  8,  6,  4, 
and  2-1/2.   He  was  enrolled  in  daily  preschool  at  the  time  of 
the  study. 

Test  performance.   On  the  PLS,  Bobby  achieved  an 
auditory  comprehension  age  of  5:0  (year s :months)  and  verbal 
ability  age  of  5:3  for  an  overall  language  age  of  5:1-1/2. 
On  the  PPVT--R,  Bobby  achieved  an  age  equivalency  of  5:3. 
Thus,  language  skills  were  within  normal  limits.   Pure  tone 
audiometric  screening  revealed  normal  thresholds. 
Tympanometry  indicated  normal  middle  ear  functioning. 
Initial  evaluation  results  are  summarized  in  Table  3. 

On  the  APP--R,  Bobby  achieved  a  phonological  deviancy 
score  of  45,  placing  him  in  the  severe  range.   A  detailed 
summary  of  the  performance  of  Subject  5  on  the  APP--R  can  be 
found  in  Table  52.   The  percentage  of  occurrence  of  consonant 
sequence  reduction,  including  consonant  clusters,  was  50%, 
representing  the  largest  percentage  in  the  phonological 
omission  category.   Liquid  /r,$/,    stridents,  and  liquid  /l/ 
made  up  the  largest  percentage  of  the  class  deficiencies  with 
100%,  98%,  and  81%,  respectively. 
Pretraining  phonological  evaluation 

Phonetic  inventory.   Bobby's  pretraining  phonetic 
inventory  (Table  53)  included  the  full  repertoire  of  nasals, 
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Table  52.   Phonological  analysis  summary  based  on  results 
from  the  Assessment  of  Phonological  Processes  --  Revised  for 
Subject  5.  "         ' 


Basic  Phonological  Processes 


Phonological  Omissions 
Syllable  Reductions 
Consonant  Sequence  Reduction 
Consonant  Singleton  Omissions 

Prevocalic 

Postvocalic 

Class  Deficiencies 
Str idents 
Velar  Obstruents 
Liquid  (1) 
Liquid  (r ,3) 
Nasals 
Glides 


%  of  Occurrence 
Pretraining    Follow-up 


5 
50 

7 
3 


98 
36 
81 
100 
0 
20 


5 
45 

5 
6 


74 
45 
73 
90 
0 
20 


Total 

Mean 

Age  Points  (CA  of  4:0  =  5) 

Phonological  Deviancy  Score 

Severity  Rating 


400 

40 

5 

45 

SEVERE 


363 

36 

5 

41 

SEVERE 
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glides  and  stops,  with  the  glottal  stop  /?/  also  evidenced. 
Labial  and  alveolar  fricatives  were  present,  as  well  as  the 
glottal  fricative  /h/.   The  voiced  affricates  /dz/  and  /&?/ 
were  present  in  the  inventory;  however,  /tf  /  was  not 
evidenced.   Finally,  the  liquid  /l/  was  present  in  Bobby's 
inventory,  but  /r/  was  not. 

Phonetic  realizations  of  consonant  singletons.   The 
singleton  realizations  of  Subject  5  will  be  described  briefly 
by  raanner-of-articulation  class.   Phonological  rule  state- 
ments and  accompanying  examples  are  presented  in  Appendix  J. 
Subject  5  demonstrated  a  consistent  pattern  of  stopping  of 
fricatives  (Table  54) .   Stops  replaced  fricatives  in  all 
positions  with  the  exception  of  initial  /h/  that  was  realized 
as  [0~  h]  .   Whereas,  some  fricatives,  /f/,  /v/,  /s/,  and 
/h/,  were  occasionally  observed  in  initial  position  in  some 
examples,  intervocalic  fricatives  were  always  realized  as 
labial  or  alveolar  stops.   The  stops  were  homorganic  with  the 
fricatives  they  replaced  and  had  the  same  voicing  as  the 
target  labial  and  alveolar  fricatives.   The  correct 
production  of  /f/  alternated  with  [p  -^  b]  in  the  initial 
position  and  with  [p]  only  in  the  final  position.   For  /v/, 
the  initial  and  intervocalic  realization  was  [d] .   As  with 
final  /f/,  the  correct  realization  of  final  /v/  alternated 
with  the  homorganic  stop  [b] .   The  lingual-dental  fricatives 
were  replaced  by  stops  in  all  examples.   The  alveolar 
fricatives  /s/  and  /z/  were  replaced  by  the  expected 
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Table  54.   Summary  of  pretraining  phonetic  realizations  of 
the  fricatives  for  Subject  5. 


Phoneme  Position 


t  — *  d 


Initial        Intervocalic        Final 


b~p~f  p  p^f 


I  d  d~t 

3  d 

h  fi~s  h 


d  ~j6 


d  — -t 
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homorganic  stops  in  all  positions.   The  stop  /d/  alternated 
with  [t]  in  the  initial  position  for  /s/.   Additionally, 
final  /z/  was  omitted  in  some  examples.   The  stop  /d/ 
replaced  /jy  in  all  positions;  however,  for  intervocalic  and 
final  /jy ,  the  [d]  production  alternated  with  [t]  . 

The  summary  of  Bobby's  stop  and  affricate  realizations 
are  presented  in  Table  55.   The  stops  /p/,  /b/ ,  and  /t/  were 
realized  correctly  in  all  positions,  as  were  /d/  and  /g/  in 
the  initial  and  intervocalic  positions.   Final  /d/  was 
produced  correctly  in  some  examples  and  omitted  in  others. 
The  phoneme  /k/  alternated  with  [g]  in  the  initial  position 
for  the  target  /k/,  and  was  replaced  by  [t]  in  the 
intervocalic  position.   Both  final  /g/  and  /k/  alternated 
with  the  alveolar  stops  /d/  and  /t/,  with  the  voicing 
contrasts  maintained.   Deaf f r ication  was  common  in  the 
realizations  of  /t£  /  and  /<%  /    (Table  55)  in  all  positions 
with  only  two  correct  productions  of  /d^  /  noted  across  the 
data  sets. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  for  Subject  5  are  presented  in  Table  56.   The  labial 
and  alveolar  nasals  were  realized  correctly  in  all  positions. 
There  was  only  one  example  for  the  intervocalic  /n/ ,  and  the 
realization  was  [n] .   Three  forms  made  up  the  realization  for 
final  /rj/,  [  rj  -^  n]  and  omission  of  the  final  velar  nasal. 
Gliding  was  a  common  process  in  the  realizations  of  liquid 
/!/  and  /r/  (Table  56)  occurring  in  the  initial  and 
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Table  55.   Summary  of  pretraining  phonetic  realizations  of 
the  stops  and  affricates  for  Subject  5. 


Phoneme  Position 


Initial        Intervocalic        Final 


d  —  jtf 


k  — •   g  t  t  —  k 


g  "-'  d 


d~-  t  t  ~-  k  t  —  k 


<%  d  —  t  d  —  d5 
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Table  56.   Summary  of  pretraining  phonetic  realizations  of 
the  nasals,  liquids,  and  glides  for  Subject  5. 


Phoneme  Position 

Initial        Intervocalic        Final 


—  n  —  0 


1  —  w  1  —  0  —  V 
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intervocalic  positions,  with  /w/  replacing  the  liquids.   For 
liquid  /l/,  there  were  also  some  correct  productions  of  the 
target  in  the  intervocalic  and  final  positions.   Final 
position  liquid  /l/  was  also  vowelized  or  omitted.   The 
glides  /w/  and  /j/  (Table  56)  were  realized  correctly  in  the 
initial  and  intervocalic  positions. 

Phonetic  realizations  of  consonant  clusters.   Bobby's 
phonetic  realizations  of  the  clusters  can  be  found  in  Table 
57.   Correct  cluster  production  occurred  for  only  2%  of  the 
pretraining  sample.   The  only  clusters  Bobby  produced  for 
cluster  targets  in  the  pretraining  sample  were  [dw]  and  [tw] 
for  /si/,  and  [bw]  and  [fw]  for  /br/.   The  /s/  plus  stop 
clusters  were  all  reduced  to  the  expected  stop.   Overall 
cluster  production  (either  correct  or  incorrect)  occurred  29% 
of  the  time  in  the  pretraining  sample.   Examples  of  Bobby's 
cluster  attempts  at  the  pretraining  evaluation  can  be  found 
in  Appendix  J. 

Homonyms.   Subject  5  produced  homonyms  for  27%  of  the 
pretraining  sample  set.   Intelligibility  was  adversely 
affected  by  this  homonymy.   The  phonological  process  of 
stopping  contributed  to  this  loss  of  contrasts. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  5  is  presented  in  Table  58.   Phonemes 
realized  correctly  in  all  positions  were  considered  adult- 
like, and  were  assigned  knowledge  Type  1.   The  Type  1 
phonemes  from  Bobby's  sample  were  /p/ ,  /b/ ,  /m/,  /w/,  and 
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Table  57.   Cluster  realizations  for  Subject  5  at  the 
pretraining  and  follow-up  evaluations. 


Pretraining  Follow-up 

sp >  p  sp >  p^/f 

st >  t  st >  t  ~<  st 

sk >  k  sk >  k  —  sk 

si >  dw  ~  tw  si >  tw 

sn >  n  sn >  n^sn 

sin >  m  sra >  in 

br >  bw-~fw  br >  f w  ~- <  bw 
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Table  58.   Phonological  knowledge  continuum  for  Subject  5  at 
the  pretraining  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m  n 

P  b 

Most  Type  1  w  j 

Knowledge 


Type  2  t   d   g 


Type  3 


Type  4 


0 
Type  5  f   v   h 

1 


Least  Type  6  8   s   z  'S  ^  3 

Knowledge  tj 
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/j/.   The  stops  /t/,  /d/,  and  /g/  were  assigned  Type  2 
phonological  knowledge  because  of  the  application  of  optional 
rules.   The  velar  stop  /k/  was  assigned  Type  3  phonological 
knowledge,  with  some  correct  productions  in  all  positions, 
but  not  for  all  morphemes.   The  Type  5  phonemes  were  those 
that  had  correct  productions  in  at  least  one  position,  but 
not  for  all  morphemes.   Bobby's  Type  5  phonemes  were  /f/, 
/v/,  /h/,  /%/,    /rj/,  and  /l/.   Finally,  those  phonemes  not  in 
Bobby's  phonetic  inventory,  i.e.,  /s/,  /z/,  /jy,  /^/ ,    /9/, 
/Vf  /If /#  and  /r/,  were  considered  Type  6,  non-adult-like. 
Baseline  measurements 

Bobby's  performance  across  time  beginning  with  the 
pretraining  evaluation,  and  including  the  baseline 
measurements,  the  probe  measurements,  and  the  follow-up 
evaluation,  is  illustrated  in  Figures  14,  15,  and  16.   For 
Subject  5,  nine  baseline  measurements  were  made  prior  to  the 
initiation  of  training.   Performance  remained  stable  for  all 
baseline  measures,  with  only  1%  correct  cluster  production 
noted  in  Baseline  1  (Figure  14).   The  percentage  of  initial 
strident  singletons  (Figure  14)  produced  correctly  did  not 
fluctuate  significantly  with  the  range  from  1%  to  10% 
observed  across  the  baselines.   No  /s/  plus  stop  clusters  or 
control  clusters,  (br),  were  produced  correctly  during  any  of 
the  measurements  (Figure  14).   Finally,  percentages  for 
overall  cluster  production  (either  correct  or  incorrect)  and 
the  feature  of  stridency  (including  clusters)  were  computed 
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and  are  presented  in  Figure  16.  The  percentage  of  occurrence 
for  cluster  productions  (either  correct  or  incorrect)  remain- 
ed stable  with  a  range  of  24%  to  27%.  Production  of  strident 
phonemes  did  not  follow  a  consistent  pattern  with  a  low  of  4% 
evidenced  at  Baseline  4  and  a  high  of  27%  at  Baseline  6. 
Probe  measurements 

Criterion  for  termination  of  the  training  of  /sp/  and 
/st/  clusters  was  reached  at  the  fifth  training  session. 
Correct  cluster  production  (Figure  15)  steadily  increased 
from  a  low  of  0  at  Probe  1  to  a  high  of  68%  by  the  fifth  and 
final  probe.   No  significant  changes  can  be  seen  in  the 
production  of  correct  strident  singletons  (Figure  15) .   The 
range  was  3%  to  11%  across  the  probes.   Performance  measures 
for  the  clusters  /sp/  and  /st/,  /sk/,  and  /br/  during  this 
period  are  presented  in  Figure  14.   It  can  be  seen  that  there 
were  no  correct  productions  of  the  control  cluster  /br/  over 
the  course  of  training.   There  was  some  change,  however,  in 
the  target  clusters  /sp/  and  /st/  from  no  correct  productions 
in  Probe  1  to  100%  correct  by  the  fifth  and  final  probe.   A 
temporary  drop  occurred  during  Probe  3  from  75%  correct  in 
Probe  2  to  25%  correct  in  the  third  probe.   Steady  increases 
in  correct  production  of  the  /sk/  cluster  can  be  seen  from 
Probe  1  to  Probe  5  with  a  final  correct  production  of  75%  in 
Probe  5. 

The  percentage  of  stridency  (Figure  16)  for  those 
initial  consonants  that  should  have  been  produced  as 
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stridents,  including  /s/  clusters,  increased  from  8%  at  Probe 
1  to  100%  by  Probe  6.   An  interesting  increase  in  actual 
cluster  production  occurred  during  the  course  of  training  and 
is  presented  in  Figure  16.   There  was  an  increase  from  an 
initial  cluster  occurrence  of   25%  in  Probe  1  to  a  100% 
cluster  occurrence  in  Probe  5. 
Follow-up  phonological  evaluation 

Test  performance.   As  indicated  in  Table  52,  slight 
improvement  was  noted  in  the  APP--R  scores  between  the 
pretraining  evaluation  and  the  final  administration,  some  two 
months  later.   During  the  initial  evaluation,  Bobby  had  a 
phonological  deviancy  score  of  45  compared  to  a  final 
phonological  deviancy  score  of  41.   Both  scores  are  within 
the  severe  range. 

Consonant  sequence  reduction  remained  the  highest 
phonological  omission  at  45%  compared  with  a  pretraining 
percentage  of  50.   Improvements  were  noted  in  liquid  /r,37, 
with  a  change  in  percentage  of  occurrence  of  liquid  /r,3y 
deficiencies  from  100%  to  90%.   Liquid  /t,$/,    stridents,  and 
liquid  /I/  remained  the  most  frequently  occurring  class 
deficiencies.   Improvements  were  noted  in  the  strident  class, 
with  a  change  from  98%  to  74%.   Additionally,  percentage  of 
occurrence  of  liquid  /!/   deficiencies  dropped  from  81%  to 
73%. 

Phonetic  inventory.   The  phonetic  inventory  (Table  59) 
for  Subject  5  had  changed  from  the  pretraining  sample  to  the 
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follow-up  sample  in  several  ways.   The  fricatives  /0/,  /["/, 
and  /x/  had  been  added  as  marginal  phones.   Whereas  the 
affricate  /dz/  was  not  present  in  the  follow-up  inventory, 
the  standard  English  affricate  /tf  /  appeared.   All  other 
aspects  remained  constant. 

Phonetic  realizations  of  consonant  singletons.   Phono- 
logical rule  statements  and  accompanying  examples  are 
presented  in  Appendix  J.   Subject  5  appeared  to  be  in  the 
process  of  altering  his  realization  of  fricatives  by  the 
follow-up  evaluation  (Table  60) .   The  emergence  of  stridency 
was  evidenced  in  the  follow-up  realizations  of  /f/  and  /v/. 
The  initial  /f/  realization  was  [f —  p]  ,  and  the  realization 
of  intervocalic  /f/  had  expanded  to  [  f  ~~>  v — ■  p]  .   Final  /f/ 
maintained  the  same  realization.   The  /v/  phoneme  was 
produced  correctly  in  all  positions  at  the  time  of  the 
follow-up.   The  lingual-dental  fricative  /8/  had  the  same 
realization  in  the  initial  position,  [t],  as  at  the 
pretraining.   Final  /6/  changed  from  the  stop  [p]  to  [f- — '  t] 
at  the  follow-up,  and  intervocalic  /9/  was  replaced  by  [f] . 
No  changes  were  noted  in  the  realizations  of  initial  and 
intervocalic  /V  with  both  replaced  by  the  stop  [d]  . 
Additionally,  the  feature  of  stridency  appeared  to  be 
emerging  in  Bobby's  realization  of  /[*/.   The  cluster  [st]  was 
produced  for  /J"/  in  the  initial  position  along  with  [t- — 'd]. 
Intervocalic  /jV  was  replaced  by  [tf  ]  ,     [dj],  or  [d]  ,  and 
final  /r /   was  replaced  by  [d]  only.   No  change  was  noted  in 
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Table  60.   Summary  of  follow-up  phonetic  realizations  of  the 
fricatives  for  Subject  5. 


Phoneme 


Position 


Initial 


Intervocalic 


Final 


f  —  b 


f  ^>  p  ~,  v 


f  ~p 


d  ^  t 


f  ~  t 


0~'  d 


t  ~d  ~  st 


d~tf~  C5 


h~  0 
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the  realization  of  intervocalic  /j/  (replaced  by  [d] ) ,  or 
initial  /h/  (realized  as  [h~ '  0]  )  . 

By  the  follow-up  evaluation,  much  change  had  occurred  in 
the  realizations  of  the  stop  phonemes  (Table  61) .   At  the 
pretraining  evaluation,  /p/,  /b/,  and  /t/  were  realized 
correctly  in  all  positions.   However,  by  the  follow-up 
sample,  some  additional  phonemes  emerged  in  the  realizations. 
The  /p/  phoneme  was  realized  as  [p — f ]  in  all  positions. 
Initial  and  intervocalic  /b/  were  produced  correctly, 
however,  word  final  /b/  had  no  clear  realization,  with  six 
different  variations  evidenced.    Of  these  six  different 
variations,  only  two  occurred  more  than  once.   Although  /t/ 
was  produced  correctly  in  the  initial  and  final  positions, 
the  correct  production  alternated  with  [d]  in  the  inter- 
vocalic position.   Final  /d/  was  realized  as  [d~-n-— '0], 
whereas  initial  and  intervocalic  /d/  were  produced  correctly. 
The  velar  stops,  /k/  and  /g/  were  produced  correctly  in  the 
initial  positions.   However,  the  intervocalic  /k/  was 
replaced  by  [t],  and  final  [k]  was  realized  as  [t~- 'k. — -d]. 
Intervocalic  and  final  /g/  were  replaced  by  the  alveolar  stop 
[d]  . 

The  realizations  of  the  affricates  (Table  61)  had 
changed  from  the  pretraining  sample  by  the  addition  of 
phonemes.   Examples  of  /tf  /  and  /dj/  replaced  by  alveolar 
stops  occurred  in  all  positions.   The  realizations  of  initial 
/tf  /  and  /dj/  remained  the  same  as  at  the  pretraining  sample. 
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Table  61.   Summary  of  follow-up  phonetic  realizations  of  the 
stops  and  affricates  for  Subject  5. 


Phoneme 


Position 


Initial 


Intervocalic 


Final 


p^f 


p~  f 


p  ~  f 


t  ^  a 


b  — '  v  ^   m^-'  n  . — ■  d  - — •  $ 


d  —  n 


t  <-'  k  -w  d 


f 


t  —  d 


t~tf 


*l 


d  —  t 


d  —  t  ~  v 


d  ~  t 
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The  affricate  /tJV  emerged  in  the  intervocalic  position, 
although  it  alternated  with  [t] .   Final  /if  /   had  changed  from 
a  realization  of  [t — k]  to  [t]  only.   At  the  follow-up,  the 
correct  production  of  /dj/  was  no  longer  evidenced,  with  the 
pretraining  realization  of  [d~d5]  changed  to  [d  —  t'—  v]  . 
Final  /d^/  changed  from  [d]  only  to  the  alternation  of  [d] 
and  [t] ,  with  some  examples  of  the  target  also  omitted. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  62.   The  realizations  of  all 
nasals  remained  the  same  as  those  in  the  pretraining  sample 
with  the  exception  of  final  /*/ .      Final  /n/  was  produced 
correctly  at  the  follow-up.   The  liquids  and  glides  remained 
the  same  from  the  pretraining  to  the  follow-up  evaluation 
(Table  62)  . 

Phonetic  realizations  of  consonant  clusters.   Bobby's 
phonetic  realizations  of  the  clusters  at  the  follow-up  are 
presented  in  Table  57.   By  the  follow-up  evaluation,  Subject 
5  was  producing  slightly  more  correct  clusters  than  at  the 
pretraining.   Percentage  of  correct  clusters  (Figure  14)  went 
from  a  pretraining  level  of  2%  to  5%  at  the  follow-up. 
Performance  on  the  clusters  /sp/  and  /st/,  /sk/,  and  /br/  can 
be  found  in  Figure  15.   Some  stridency  was  added  to  the 
realization  of  /sp/  in  the  form  of  [f ] .   This  production 
could  be  considered  a  coalescence  of  the  stridency  feature  of 
/s/  and  the  labial  place  feature  of  /p/.   The  /st/  cluster 
was  realized  correctly  in  some  examples,  and  as  [t]  in 
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Table  62.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  5. 


Phoneme  Position 

Initial        Intervocalic        Final 


l^w  1  ^  0  ~/  v 
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others.   Only  2%  of  the  target  clusters  /sp/  and  /st/  were 
produced  correctly  (Figure  15) .   There  was  one  example  of 
/sk/  realized  correctly,  with  the  remainder  realized  as  /k/. 
At  the  time  of  the  pretraining  evaluation,  there  was  one 
correct  production  of  /br/.   By  the  follow-up,  no  correct 
realizations  were  evidenced  (Figure  15) .   The  cluster  /si/ 
changed  from  a  realization  of  [dw^ — •  tw]  to  [tw]  only.   The 
/s/  plus  nasal  clusters  remained  essentially  the  same  across 
evaluations,  with  the  exception  of  one  correct  production  of 
/sn/  at  the  follow-up  evaluation.   Percentage  of  overall 
cluster  occurrence  (either  correct  or  incorrect)  was  34%,  up 
slightly  from  the  pretraining  level  of  29%.   Examples  of 
Bobby's  cluster  attempts  at  the  follow-up  can  be  found  in 
Appendix  J. 

Homonyms.   Subject  5  produced  homonyms  for  23%  of  the 
follow-up  sample  compared  with  27%  at  the  pretraining 
evaluation.   Intelligibility  remained  affected,  and  stopping 
of  fricatives  remained  an  active  process  for  Subject  5. 

Phonological  knowledge.   From  the  pretraining  sample 
until  the  follow-up  evaluation,  considerable  change  had 
occurred  in  the  phonological  continuum  (Table  63) .   The 
fricative  /v/  changed  from  Type  5  to  Type  1,  correct  and 
adult-like.   The  voiceless  cognate  /£/   moved  from  Type  5  to 
Type  3  at  the  follow-up.   The  phonemes,  ,/W  and  /l/, 
changed  from  Type  5  to  Type  4.   The  affricate  /tf/,  not 
present  in  the  pretraining  inventory,  was  assigned  Type  5 
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Table  63.   Phonological  knowledge  continuum  for  Subject  5  at 
the  follow-up  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m   n 
Most  Type  1  v 

Knowledge  w   j 


Type  2  t   d 


p   b   k 
Type  3  f 


r) 
Type  4  g 

1 


Type  5  h 


Least  Type  6  9   s   ^   f  3 

Knowledge  r 
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knowledge  at  the  follow-up.   Finally,  three  phonemes  changed 
in  the  phonological  assignment  with  movement  toward  the 
least-knowledge  end  of  the  continuum.   The  stops  /p/  and  /b/ 
moved  from  Type  1,  correct,  adult-like,  to  Type  3  knowledge. 
Also,  the  stop  /g/  changed  from  Type  2  to  Type  4  knowledge  by 
the  follow-up. 
Performance  summary  for  Subject  5 

Subject  5  was  producing  slightly  more  correct  clusters 
by  the  follow-up  sample,  5%  compared  to  a  pretraining  level 
of  2%.   Additionally,  the  occurrence  of  actual  cluster 
productions  (either  correct  or  incorrect)  also  increased  from 
29%  to  34%  by  the  follow-up  evaluation.   The  changes  in  the 
trained  /sp/  and  /st/  clusters  were  negligible,  with  no 
correct  productions  in  the  pretraining  sample  and  only  2% 
produced  correctly  at  the  follow-up.   The  untrained  /sk/ 
cluster  had  a  higher  proportion  of  correct  productions  by  the 
follow-up,  with  4%  present  compared  to  0  at  the  pretraining 
sample.   The  correct  production  of  initial  strident 
singletons  increased  from  5%  to  30%,  and  the  feature  of 
stridency  (including  clusters)  increased  from  4%  to  22%. 

Bobby's  speech  samples  were  different  from  the 
pretraining  evaluation  to  the  follow-up.   Some  reorganization 
or  change  was  evidenced  in  the  addition  of  phonemes  and 
marginal  phonemes  to  the  final  phonetic  inventory.   Changes 
occurred  in  fricative  productions  over  time,  with  the 
emergence  of  /f/  in  the  intervocalic  position.   The  phoneme 
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/v/  had  emerged  completely  by  the  time  of  the  follow-up 
evaluation.   The  alveolar  fricatives  /s/  and  /z/  underwent 
considerable  change.   It  appeared  that  Subject  5  was  in  a 
process  of  experimentation  with  these  phonemes,  as  evidenced 
by  the  final  consonant  realizations  that  included  six 
different  realizations  for  /s/  and  five  for  /z/. 

Slight  changes  in  the  phonological  continuum  were 
observed  for  the  fricatives  /f/  and  /v/,  and  the  affricate 
/tf/.   The  /v/  phoneme  moved  from  Type  5  to  Type  1  knowledge; 
/f/  moved  from  Type  5  to  Type  3;  and  /tf  /  moved  from  Type  6 
to  Type  5.   Other  changes  involved  movement  toward  the  least- 
knowledge  end  of  the  continuum  for  /p/,  /b/,  and  /g/. 

Subject  5  remained  in  the  severe  category  for  both 
administrations  of  the  APP--R,  with  a  pretraining  phono- 
logical deviancy  score  of  45  compared  with  a  follow-up  score 
of  41.   Consonant  sequence  reduction  remained  the  most 
frequently  occurring  phonological  omission.   It  would  appear 
that  Bobby's  phonological  system  was  in  the  process  of 
reorganization  by  the  follow-up  sample.   It  is  questionable, 
however,  that  the  training  on  the  /s/  plus  stop  target 
clusters  had  any  significant  effect  on  the  child's  overall 
system. 
Subject  6 
Background  information 

Subject  6,  John,  was  aged  4  years,  6  months  at  the 
beginning  of  the  study.   He  was  the  product  of  an 
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unremarkable  pregnancy,  and  all  developmental  milestones  were 
within  the  normal  range.   John  is  the  youngest  of  two 
children,  with  a  brother  three  years  older.   John's  brother 
was  reported  to  have  had  a  speech  problem  that  was  resolved 
with  no  intervention.   At  the  time  of  the  study,  John  was 
enrolled  in  a  daily  preschool  program. 
Test  performance 

On  the  PLS,  John  achieved  an  auditory  comprehension  age 
of  5:9  (years:months)  and  verbal  ability  age  of  6:1-1/2  for 
an  overall  language  age  of  5:1-1/2.   On  the  PPVT--R,  John 
achieved  an  age  equivalency  of  5:5.   Thus,  language  skills 
were  above  his  chronological  age.   Pure  tone  audiometric 
screening  revealed  normal  thresholds,  and  tympanometry 
indicated  normal  middle  ear  functioning.   Initial  evaluation 
results  are  summarized  in  Table  3. 

On  the  APP--R,  John  achieved  a  phonological  deviancy 
score  of  55,  placing  him  in  the  severe  range.   A  detailed 
summary  of  the  pretraining  performance  of  Subject  6  on  the 
APP — R  can  be  found  in  Table  64.   The  percentage  of  occur- 
rence of  consonant  sequence  reduction,  including  consonant 
clusters,  was  125%,  representing  the  largest  percentage  in 
the  phonological  omission  category.   A  percentage  of 
occurrence  above  100%  is  possible  because  the  test  instru- 
ment is  based  on  the  reduction  of  consonant  sequences  to  one 
element  (Hodson,  1986).   In  John's  case,  entire  consonant 
sequences  were  omitted.   Stridents,  liquid  /r  ,$/ ,    liquid  ,/!/, 
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Table  64.   Phonological  analysis  summary  based  on  results 
from  the  Assessment  of  Phonological  Processes  --  Revised  for 
Subject  6~.  ~~ 


Basic  Phonological  Processes 


%  of  Occurrence 
Pretraining    Follow-up 


Phonological  Omissions 
Syllable  Reductions 
Consonant  Sequence  Reduction 
Consonant  Singleton  Omissions 

Prevocalic 

Postvocalic 

Class  Deficiencies 
Stridents 
Velar  Obstruents 
Liquid  (1) 
Liquid  (r,2f) 
Nasals 
Glides 


0 
125 

25 
26 


79 
14 
82 
86 
11 
50 


0 
65 

16 
23 


62 
9 
27 
86 
11 
20 


Total 

Mean 

Age  Points  (CA  of  4:0  =  5) 

Phonological  Deviancy  Score 

Severity  Rating 


498 
50 
5 

55 
SEVERE 


288 

29 

5 

34 

MODERATE 
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and  glides  made  up  the  largest  percentage  of  the  class 
deficiencies  with  79%,  86%,  82%,  and  50%,  respectively. 
Initial  phonological  evaluation 

Phonetic  inventory.   John's  pretraining  phonetic 
inventory  (Table  65)  included  the  full  complement  of  nasals, 
stops,  affricates,  and  glides.   All  fricatives  were  present, 
with  the  exceptions  of  the  lingual-dental  fricatives  /8/  and 
/%/ ,    with  A/  being  marginal,  and  /0/  absent  from  the 
inventory . 

Phonetic  realizations  of  singleton  consonants.   The 
singleton  realizations  of  Subject  6  will  be  described  briefly 
by  manner-of-articulation  class.   Phonological  rule  state- 
ments and  accompanying  examples  are  presented  in  Appendix  K. 
Subject  6  evidenced  patterns  of  omission  and  glottal  replace- 
ment in  his  production  of  fricatives  (Table  66) .   The  labial 
fricatives  ft/   and  /v/  were  produced  correctly  in  all 
positions.   However,  initial  /v/  was  omitted  in  some 
examples.   The  realizations  of  the  alveolar  fricatives  were 
unclear.   Initial  /s/  was  realized  as  [jZ$  ~>   f  ^  3  ^  s]  ,  with 
intervocalic  and  final  /s/  realized  as  [7-~'  0~f].   The 
replacement  of  /s/  with  [f]  occurred  in  a  morpheme-specific 
context,  with  the  words  icy  and  ice  produced  as  [cTif  1  ]  and 
[oif  ]  ,  respectively.   The  final  /z/  realization  paralleled 
that  of  the  final  /s/  with  the  realization  of  [0~  7. — '  z]  . 
Initial  /z/  was  realized  as  [-z^   dz  - — '  0  ■ — >  2]  ,  and 
intervocalic  /z/  was  omitted  in  all  target  words.   Omission 
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C 
O 
X 


o 

H 

0) 

(0 

■m 

eu 

XI 

D 

W 

0)    Q, 


>i 
13 


in  a; 


X  T3 
tC   c 

Eh  -H 


0) 

c 

c 

0) 

o 

a 

x    • 

a  en 

0 

en  w 

C    0) 

■h  x; 

iH 

C    X 

tD 

•H    c 

•H 

(0    a) 

X! 

ro 


tf1 


X 

a, 


a, 

< 
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Table  66.   Summary  of  pretraining  phonetic  realizations  of 
the  fricatives  for  Subject  6. 


Phoneme  Position 


Initial        Intervocalic        Final 


V  V-—'  <f>  v  v 

9  p  0  — '     ? 
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of  the  palatal  /C /   was  evidenced  in  all  positions.   However, 
some  examples  containing  initial  /("/  were  produced  correctly, 
and  some  examples  containing  intervocalic  and  final  /("/  were 
replaced  by  [?] .   The  glottal  fricative  /h/  was  realized 
correctly  in  the  initial  position.   Initial  and  intervocalic 
/6/  were  omitted,  and  examples  of  /9/  replaced  by  [?]  were 
evidenced  in  the  intervocalic  position.   For  /"%/ ,    the  initial 
position  was  realized  as  [d~  0]  ,  and  intervocalic  /%/  was 
replaced  by  the  glottal  stop  /?/. 

The  phonetic  realizations  of  the  stops  and  affricates 
are  presented  in  Table  67.   The  stops  /p/,  /b/,  /k/,  and  /g/ 
were  produced  correctly  in  all  positions,  as  were  /t/  and  /d/ 
in  the  initial  and  intervocalic  positions.   In  the  final 
position,  /t/  and  /d/  were  produced  correctly  in  some 
examples  but  were  omitted  in  others.   Additionally,  final  /t/ 
alternated  with  [?].   As  with  the  fricatives,  glottal 
replacement  and  consonant  omissions  were  active  in  John's 
affricate  realizations  (Table  67).   These  realizations  were 
unclear.   Initial  /tf /  had  four  different  representations, 
[f^  tf — •  t — 0]  ,  with  intervocalic  /tf/  /  realized  as  [  ?•—-' f]  , 
and  final  /tf  /  as  [0~~'  7~  |~  ]  .   Initial  /d*  /  was  realized  as 
[cU  ~  f. — »  d]  ,  and  intervocalic  and  final  /dx/  as  [  7~^  0]  • 

A  summary  of  John's  phonetic  realizations  of  the  nasals, 
liquids,  and  glides  at  the  pretraining  evaluation  are 
presented  in  Table  68.   For  Subject  6,  the  labial  and 
alveolar  nasals  were  produced  correctly  in  all  positions. 
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Table  67.   Summary  of  pretraining  phonetic  realizations  of 
the  stops  and  affricates  for  Subject  6. 


Phoneme  Position 

Initial        Intervocalic        Final 


t~? 


d  ~0 


d         ^'""l —  d  ?  ^  0  ?~0 
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Table  68.   Summary  of  pretraining  phonetic  realizations  of 
the  nasals,  liquids,  and  glides  for  Subject  6. 


Phoneme  Position 

Initial        Intervocalic        Final 


•0~n 


1  ~  v-'  0 
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The  intervocalic  and  final  /Vj/  were  produced  correctly, 
although  final  M/   also  alternated  with  [n]  .   The  liquid  /l/ 
was  produced  correctly  in  the  initial  and  intervocalic 
positions.   In  the  final  position,  the  target  was  produced 
correctly,  vowelized  or  omitted.   The  liquid  /r/  was  replaced 
by  the  glide  [w]  in  the  initial  and  intervocalic  positions. 
The  glides  /w/  and  /j/  were  produced  correctly  in  the  initial 
and  intervocalic  positions  (Table  68) . 

Phonetic  realizations  of  consonant  clusters.   Cluster 
production  was  infrequent  in  John's  pretraining  sample.   The 
cluster  realizations  at  the  pretraining  sample  are  presented 
in  Table  69.   One  correct  production  of  /sp/  was  evidenced, 
and  [fw]  and  [bw]  were  produced  for  the  control  cluster  /br/. 
The  /s/  plus  stop  clusters  were  reduced  to  the  expected 
stops.   The  control  cluster  /br/  was  realized  as 
[0~  f  —  b  — '  fw — ■  bw]  .   The  /si/  cluster  was  realized  as 
[0~f].   The  /s/  plus  nasal  clusters  /sn/  and  /sm/  were 
realized  as  [0~J"]  and  [0~ 'f~m],  respectively.   Examples 
of  John's  cluster  attempts  can  be  found  in  Appendix  K. 

Homonyms.   Subject  6  produced  homonyms  for  17%  of  the 
pretraining  sample  set.   Intelligibility  was  moderately 
affected  by  the  loss  of  contrasts.   The  processes  of  omission 
and  glottal  replacement  attributed  to  the  homonymy. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  6  is  presented  in  Table  70.   Phonemes 
realized  correctly  in  all  positions  were  considered  adult- 


Table  69.   Cluster  realizations  for  Subject  6  at  the 
pretraining  and  follow-up  evaluations. 
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Pretraining 


Follow-up 


sp >  p  >~-  sp 

st >  t 


sp >  p 


st >  t 


sk >  k 


sk >  k 


si >  0~  f  ^  s 


si >  0~s 


sn >  0~  J" 


sn > 


sm >  0~  f  , — -m 


sm > 


br >  0  >—>   f  ^  b  -— '  f  w  —'  bw     br >  bw — -b 
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Table  70.   Phonological  knowledge  continuum  for  Subject  6  at 
the  pretraining  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m   n 

P  b   k   g 
Most  Type  1  h 

Knowledge  w   j 

0 

d 

Type  2  v 

1 


Type  3 


Type  4 


Type  5  s   j 


Least  Type  6  f    9   T>    z 

Knowledge  r 
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like,  and  were  assigned  knowledge  Type  1.   The  Type  1 
phonemes  from  John's  sample  were  /h/,  /p/,  /b/,  /k/,  /g/, 
/m/,  /n/,  /w/,  and  /j/.   Because  of  the  application  of 
optional  rules,  /v/,  /d/,  /q/,  and  /l/  were  assigned  Type  2 
phonological  knowledge.   The  stop  /t/  was  assigned  Type  3 
knowledge,  characterized  by  some  productions  correct  in  all 
positions,  but  not  for  all  morphemes.   The  fricatives  /s/  and 
/j/   and  the  affricates  /tf  /  and  /dz,/  were  assigned  Type  5 
phonological  knowledge.   These  targets  were  produced 
correctly  in  at  least  one  position,  but  not  for  all 
morphemes.   Finally,  the  phonemes  not  in  John's  inventory, 
i.e.,  /f/,  /z/,  /jA  /9/ 1    /"%/ ,    and  /r/,  were  considered  Type 
6  or  non-adult-like. 
Baseline  measurements 

John's  performance  across  time,  beginning  with  the 
pretraining  evaluation  through  the  follow-up  sample,  is 
illustrated  in  Figures  17,  18,  and  19.   Eleven  baseline 
measures  were  made  prior  to  initiation  of  training  for 
Subject  6.   Performance  remained  stable  for  all  baseline 
measures.   During  the  baseline,  correct  cluster  production 
(Figure  17)  was  evidenced  in  Baseline  1  only,  with  1% 
occurrence.   The  percentage  of  initial  strident  singletons 
produced  correctly  did  not  increase  significantly,  with  the 
range  from  50%  to  64%  observed  across  the  baselines.   One 
correct  /sp/  production  was  evidenced  in  Baseline  1.   There- 
after, no  /s/  plus  stop  clusters  (Figure  18  )  were  produced 
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correctly.  There  were  no  instances  of  correct  production  of 
the  control  cluster  /br/  (Figure  18) . 

Finally,  percentages  for  overall  consonant  cluster 
production  (either  correct  or  incorrect)  and  the  feature  of 
stridency  (including  clusters)  were  computed  and  are 
presented  in  Figure  19.   Overall  cluster  production  remained 
stable  with  a  high  of  5%  evidenced  at  Baselines  1  and  11. 
The  percentage  of  stridency  for  those  initial  consonants  that 
should  have  been  produced  as  stridents,  including  /s/ 
clusters,  also  remained  stable. 
Probe  measurements 

Criterion  for  termination  of  training  of  the  /sp/  and 
/st/  clusters  occurred  at  the  fifth  training  session.   No 
significant  changes  in  correct  cluster  production  (Figure  17) 
were  observed  over  the  course  of  the  generalization  measures, 
with  3%  correct  observed  at  Probe  2.   Additionally,  the 
correct  production  of  initial  strident  singletons  (Figure  17) 
did  not  change  significantly.   Performance  measures  for  the 
clusters  /sp/  and  /st/,  /sk/,  and  /br/  during  this  period  are 
presented  in  Figure  18.   There  were  no  correct  productions  of 
the  control  cluster  /br/  or  the  untrained  cluster  /sk/  over 
the  course  of  training.   No  significant  change  occurred  in 
the  productions  of  the  /s/  plus  stop  cluster  targets  /sp/  and 
/st/,  with  the  only  correct  productions  occurring  in  Probe  2 
(13%).   However,  the  feature  of  stridency  (Figure  19), 
including  /s/  clusters,  did  show  increases  during  the  probe 
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measurements  with  a  final  level  of  68%  at  Probe  5.   Overall 
cluster  production  (Figure  19)  also  increased  from  the 
baseline  levels  with  22%  occurrence  by  Probe  5. 
Follow-up  phonological  evaluation 

Test  performance.   As  indicated  in  Table  64, 
improvements  were  noted  in  the  APP--R  scores  from  the 
pretraining  evaluation  until  the  final  administration,  some 
two  months  later.   During  the  initial  evaluation,  John  had  a 
phonological  deviancy  score  of  55  compared  to  a  follow-up 
phonological  deviancy  score  of  37.   The  former  score  was 
within  the  severe  range  (40-59)  and  the  latter  in  the 
moderate  range  (20-39) . 

Consonant  sequence  reduction  remained  the  highest 
phonological  omission  at  65%,  compared  to  a  pretraining 
percentage  of  125%.   Glide  deficiencies  improved  from  50%  to 
20%  at  the  follow-up.   Stridents,  liquid  /l/,  and  liquid 
/r ,$/   remained  the  most  frequently  occurring  class 
deficiencies.   However,  improvements  were  noted,  with 
strident  deficiencies  dropping  from  79%  to  62%,  and  liquid 
/!/   dropping  from  82%  to  27%.   The  percentage  of  occurrence 
for  liquid  /r ,$/   deficiencies  remained  the  same  at  86%. 

Phonetic  inventory.   One  change  in  the  fricative  class 
was  noted  in  John's  phonetic  inventory  (Table  71)  at  the  time 
of  the  follow-up  sample.   The  phoneme  /%/  was  present  in  the 
inventory,  changing  from  its  earlier  marginal  form.   All 
other  aspects  remained  the  same. 
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Phonetic  realizations  of  singleton  consonants.   Phono- 
logical rule  statements  and  accompanying  examples  are 
presented  in  Appendix  K.   Examples  are  included  only  for  the 
realizations  that  differ  from  the  adult  model.   By  the 
follow-up  evaluation,  an  increase  in  the  feature  of  stridency 
was  noted  for  the  fricatives  (Table  72) .   The  labial 
fricatives  /f/  and  /v/  were  produced  correctly  in  all 
positions  by  the  follow-up.   The  fricative  /8/  was  omitted  in 
the  initial  and  final  positions,  and  did  not  occur  in  the 
data  set  in  the  intervocalic  position.   The  phoneme  /£/  was 
realized  as  [d- — -%]  in  the  initial  position,  and  was  replaced 
by  the  glottal  stop  in  the  intervocalic  position.   Initial 
/s/  was  omitted,  with  intervocalic  /s/  either  omitted  or 
replaced  by  the  glottal  stop  at  the  follow-up.   Final  /s/  was 
either  produced  correctly,  omitted,  or  replaced  by  the 
glottal  stop.   For  /z/,  the  initial  realization  was 
[0~  dj  -w  ^  ]  .   Intervocalic  /z/  continued  to  be  omitted,  and 
final  /z/  was  either  produced  correctly  or  omitted.   The 
affricate  /tf/  was  introduced  to  the  realization  of  the 
palatal  fricative  /C  / ,  with  [  j"— -  tf  ]    produced  in  all 
positions;  however  /f/  alternated  with  [?]  and  [tf  ]  in  the 
final  position.   The  phoneme  /h/  was  produced  correctly  in 
the  initial  position. 

The  phonetic  realizations  of  the  stops  and  affricates 
are  presented  in  Table  73.   The  stops  were  produced  correctly 
in  all  three  positions.   Omission,  deaf f r ication,  and  glottal 
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Table  72.   Summary  of  follow-up  phonetic  realizations  of  the 
fricatives  for  Subject  6. 


Phoneme  Position 

Initial        Intervocalic        Final 


s  0  ?  ~  0        7^s^0 

z         0  <-~  ojj  —  3  0  (Z^ . — /  z 

3  ^ 


220 

Table  73.   Summary  of  follow-up  phonetic  realizations  of  the 
stops  and  affricates  for  Subject  6. 


Phoneme  Position 

Initial        Intervocalic        Final 


c$  03  ^5-^3         ^^  1" 
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replacement  observed  in  the  pretraining  realizations  of  the 
affricates  were  absent  from  the  follow-up  (Table  73)  .   The 
affricate  /tj"  /  was  produced  correctly  in  all  positions.   The 
voiced  cognate  /dj/  was  produced  correctly  in  all  positions, 
although  /dj /  alternated  with  /j/  intervocalically  and  with 
/tf  /  finally. 

John's  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  74.   By  the  follow-up,  the 
nasals  were  correctly  realized  in  all  positions.   Liquid  /l/ 
showed  no  change  in  the  initial  and  intervocalic  positions, 
with  correct  productions  observed  in  these  positions. 
However,  the  realization  in  the  final  position  changed  from 
[1-   0 — v]  to  [l—'V]  only.   There  was  no  change  in  liquid 
A/  from  the  pretraining  sample  to  the  follow-up.   Realiz- 
ations of  the  glides  (Table  74)  were  the  same  as  that  of  the 
pretraining  sample. 

Phonological  realizations  of  consonant  clusters.   By  the 
follow-up  evaluation,  the  greatest  change  was  a  collapse  of 
the  number  of  different  phonemes  included  in  the  realiz- 
ations.  A  summary  of  cluster  realizations  at  the  follow-up 
evaluation  can  be  found  in  Table  69.   Percentage  of  correct 
clusters  (Figure  17)  went  from  a  pretraining  level  of  1%  to 
4%  at  the  follow-up.   The  /s/  plus  stop  clusters  (Figure  13) 
were  replaced  by  the  expected  stops.   No  correct  productions 
of  these  targets  were  observed.   The  control  cluster  /br/  was 
replaced  by  the  expected  stop  or  the  cluster  [bw]  with  no 
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Table  74.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  6. 


Phoneme  Position 

Initial        Intervocalic        Final 


1  —  V 
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correct  productions  evidenced.   The  /si/  cluster  was  either 
reduced  to  the  fricative  [s]  or  omitted  completely. 
Additionally,  the  /s/  plus  nasal  clusters  were  completely 
omitted  by  the  follow-up  sample.   The  percentage  of  overall 
cluster  production  (either  correct  or  incorrect)  changed  from 
a  pretraining  level  of  3%  to  21%  by  the  follow-up  sample 
(Figure  19).   Examples  of  John's  cluster  attempts  can  be 
found  in  Appendix  K. 

Homonyms.   Subject  6  produced  homonyms  for  13%  of  the 
follow-up  sample  compared  with  17%  at  the  pretraining 
evaluation.   Intelligibility  remained  significantly  affected. 
The  process  of  consonant  sequence  omission  contributed  to  the 
loss  of  contrasts. 

Phonological  knowledge.   Positive  changes  had  occurred 
in  the  phonological  knowledge  continuum  from  the  pretraining 
sample  until  the  follow-up  evaluation  for  Subject  6.   A 
detailed  summary  can  be  found  in  Table  75.   The  fricative  /f/ 
moved  from  Type  6  phonological  knowledge  to  Type  1,  correct 
adult-like,  and  /v/  moved  from  Type  2  to  Type  1.   The  phoneme 
/J/   moved  from  Type  5  to  Type  3,  with  some  correct 
productions  in  all  positions,  but  not  for  all  morphemes.   All 
stops  were  Type  1  by  the  follow-up.   The  affricate  /€  /  was 
realized  correctly  at  the  follow-up  and  moved  from  Type  5  to 
Type  1  knowledge.   The  voiced  cognate  /d^/  moved  from  Type  5 
to  Type  3.   The  nasal  /n/  changed  from  Type  2  to  Type  1 
phonological  knowledge  by  the  follow-up. 
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Table  75.   Phonological  knowledge  continuum  for  Subject  6  at 
the  follow-up  evaluation. 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m  n  0 

p  b   t   d   k   g 

Most  Type  1  f  v   h 

Knowledge  tj* 

w  j 


J 
<*5 


Type  2 


Type  3 


Type  4 


Type  5  >%      s   z 


Least  Type  6  ^   5 

Knowledge  r 
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Performance  summary  for  Subject  6 

Subject  6  did  not  show  significant  increases  in  the 
correct  production  of  clusters,  moving  from  a  pretraining 
level  of  1%  to  only  4%  by  the  follow-up.   The  occurrence  of 
cluster  production  (either  correct  or  incorrect)  increased 
from  3%  to  21%.   There  was  no  change  in  production  of  /sp/, 
/st/,  /sk/,  or  /br/  clusters,  with  no  correct  productions  at 
the  pretraining  or  follow-up  samples.   The  correct  production 
of  initial  strident  singletons  increased  from  49%  to  73%  over 
the  course  of  the  investigation.   No  such  increases  were 
observed  for  the  feature  of  stridency  because  of  the 
inclusion  of  the  /s/  plus  consonant  clusters. 

Several  changes  were  evidenced  in  the  phonological 
knowledge  continuum  for  Subject  6  over  the  course  of  the 
study.   There  was  movement  toward  the  correct  adult  target 
for  the  phonemes  ft/,    /v/,  /z/,  /J/,    and  /%/ .      The  stops  were 
all  categorized  as  Type  1  knowledge  by  the  follow-up.   The 
fricatives  /f/  and  /v/  were  realized  correctly  by  the  follow- 
up.   The  palatal  /C /   moved  from  Type  5  to  type  3.   The 
phonemes  /z/  and  /%/   changed  from  Type  6  to  Type  5  at  the 
follow-up. 

Considerable  change  occurred  in  the  phonological 
deviancy  scores  derived  from  the  APP--R.   John  had  a  follow- 
up  score  of  37  compared  to  the  pretraining  score  of  55.   He 
had  moved  from  the  severe  to  the  moderate  category  by  the 
follow-up. 
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It  is  evident  from  the  data  that  the  phonological  system 
of  Subject  6  was  in  the  process  of  change.   These  changes 
appeared  to  be  in  the  direction  of  correct,  adult-like 
realizations.   However,  the  production  of  clusters  remained  a 
significant  problem  for  Subject  6.   Thus,  it  is  hypothesized 
that  while  the  treatment  did  not  have  a  direct  result  on  the 
production  of  clusters,  phonological  remediation  did  serve  to 
facilitate  changes  in  John's  production  of  singletons, 
particularly  strident  fricatives. 
Performance  summary  for  Group  2:   Severe 

All  subjects  in  Group  2  showed  a  slight  increase  in 
correct  cluster  production.   The  range  of  correct  cluster 
production  for  Subjects  4,  5,  and  6  was  4%  to  6%.   Subjects  4 
and  5  showed  increases  in  the  production  of  the  target 
clusters  /sp/  and  /st/  with  percentages  of  21%  and  2%, 
respectively.   Some  generalization  to  the  untrained  /sk/ 
cluster  was  observed  for  Subjects  4  and  5;  however,  the 
percentage  correct  was  below  5%.   Subject  6  did  not 
demonstrate  significant  changes  in  his  production  of 
consonant  clusters. 

There  appeared  to  be  some  generalization  of  the  strident 
feature  for  all  subjects,  although  the  type  of  generalization 
differed  across  the  subjects.   Subject  4  had  a  slight 
increase  in  the  production  of  stridency,  with  the  inclusion 
of  /s/  plus  consonant  clusters.   For  Subject  5,  increases  in 
correct  initial  strident  singletons,  as  well  as  overall 
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stridency,  were  evidenced.   Subject  6  had  significant 
increases  in  the  production  of  initial  strident  singletons 
with  a  final  percentage  of  73.   Thus,  changes  did  occur  in 
the  speech  samples  of  these  three  subjects.   However,  the 
extent  and  breadth  of  the  changes  were  not  as  great  as  the 
Group  1  subjects. 
Summary  of  Results 

Question  1:   The  effect  of  severity  on  generalization 
following  cluster  training.   Based  on  the  results  of  the 
individual  phonological  assessments,  it  does  appear  that  the 
severity  rating  from  the  APP--R  could  have  been  used  as  a 
predictor  of  generalization  of  training  for  the  elimination 
of  cluster  reduction.   The  subjects  with  moderate  severity 
levels  evidenced  greater  generalization  than  the  subjects 
with  severe  ratings.   Of  the  six  subjects,  only  one,  Subject 
2,  had  a  lower  phonological  deviancy  score  at  the  follow-up 
than  at  the  pretraining  evaluation.   This  subject  also  had 
low  levels  of  correct  production  of  the  training  clusters 
/sp/  and  /st/  (6%)  and  the  untrained  cluster  /sk/  (4%) . 
However,  other  subjects,  Subjects  5  and  6,  had  equally  low  or 
lower  levels  of  correct  production  of  these  clusters.   Thus, 
the  use  of  severity  as  a  gauge  of  possible  amounts  of 
generalization  may  serve  as  a  gross  estimate  of  progress, 
with  subjects  with  moderate  severity  ratings  making  greater 
progress  than  their  counterparts  with  severe  ratings. 


228 
Question  2:   The  effect  of  phonological  knowledge  on 
generalization  following  cluster  training.   Changes  in  the 
phonological  knowledge  continua  did  occur  for  all  six 
subjects.   Each  subject  showed  change  in  at  least  5  different 
phonemes,  with  a  range  of  5  to  9  phonemes  changing  from  the 
pretraining  sample  to  the  follow-up  evaluation.   However,  the 
changes  were  mixed,  with  most  of  the  phonemes  evidencing 
change  moving  toward  the  most-knowledge  end  of  the  continuum 
(73%  of  the  total  sample).   However,  no  clear  patterns  were 
observed.   Those  subjects  in  the  moderate  group  that  showed 
the  greatest  amount  of  generalization  of  training  did  not 
show  the  greatest  change  in  the  phonological  knowledge 
continua. 

Thus,  it  did  not  appear  that  an  analysis  of  phonological 
knowledge  provided  insight  into  a  given  subject's  progress  in 
the  training  program,  or  served  as  a  predictor  of  general- 
ization in  the  training  of  /s/  plus  stop  clusters.   Given 
that  the  remediation  targets  were  chosen  irrespective  of  the 
placement  of  the  individual  phonemes  on  the  phonological 
knowledge  continuum,  the  actual  function  of  the  continuum  may 
have  been  bypassed. 

Question  3:   The  effect  of  severity  on  generalization 
one  month  following  cluster  training.   All  subjects  showed 
increases  in  correct  productions  at  the  follow-up  evaluation. 
These  increases  were  evidenced  differently  for  each  subject, 
but  the  increases  did  occur  for  the  /s/  plus  stop  clusters 
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and  for  the  overall  stridency  feature.   Subjects  1,  2,  and  3 
had  the  greatest  increases  in  correct  production  for  both 
correct  cluster  production  and  /s/  plus  stop  cluster 
production. 

All  subjects  with  the  exception  of  Subject  6  did  exhibit 
generalization  of  the  /s/  plus  stop  training  to  untrained 
stimuli.   Increases  in  the  correct  production  of  /sk/  were 
observed  in  Subjects  1  through  5.   All  subjects  showed 
increased  production  of  correct  clusters  by  the  follow-up 
indicating  a  generalization  of  the  consonant  cluster  form  in 
the  initial  position.   For  the  feature  of  stridency,  Subjects 
2,  5,  and  6  evidenced  increased  production  of  correct  initial 
stridents.   For  Subjects  1  and  4,  there  were  drops  of  only  1% 
for  each.   Subject  3,  however,  moved  from  a  pretraining 
accuracy  level  for  initial  strident  singletons  of  94%  to  87% 
by  the  follow-up. 

Thus,  a  broad  statement  can  be  made  regarding 
generalization.   All  subjects  involved  in  a  remediation 
program  for  /s/  plus  stop  clusters  demonstrated  general- 
ization of  the  trained  stimuli  to  untrained  stimuli.   The 
generalization  occurred  on  two  parameters,  cluster  production 
and  stridency.   However,  one  broad  statement  can  not  be  made 
regarding  the  amount  of  generalization  or  the  breadth  of 
generalization.   Each  subject  followed  an  individual  pattern 
of  learning  with  differing  levels  of  accuracy  across  the 
course  of  the  investigation. 
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Question  4:   The  effect  of  individual  differences  on  the 
amount  of  generalization.   Whereas  individual  differences 
were  observed  among  the  subjects,  no  specific  differences  can 
be  attributed  to  the  success  or  failure  of  a  given  child  to 
generalize  the  trained  stimuli.   However,  some  interesting 
observations  should  be  made  about  the  subjects. 

For  Subject  2,  the  process  of  final  consonant  deletion 
may  have  interfered  with  progress  on  the  training  clusters. 
Although  the  training  involved  initial  consonants,  Subject  2 
may  not  have  been  ready  to  begin  work  on  these  targets.   More 
success  may  have  occurred  if  elimination  of  final  consonant 
deletion  was  targeted  prior  to  work  on  consonant  clusters. 

Subject  3  was  inattentive  during  many  sessions  over  the 
course  of  the  study.   It  was  necessary  to  allow  several 
breaks  during  any  one  session.   This  inattentiveness  may  have 
hindered  his  overall  progress.   He  responded  correctly  during 
the  training  portion  of  each  session,  but  was  not  able  to 
maintain  the  correct  productions  for  the  generalization 
probes.   Also,  these  correct  productions  were  not 
incorporated  into  his  phonological  system. 

Subjects  4  and  5  evidenced  a  significant  amount  of 
stopping  of  fricatives  at  the  beginning  of  the  investigation. 
It  is  hypothesized  that  this  pattern  would  hinder  progress  on 
the  target  /s/  plus  stop  clusters.   The  stopping  of 
fricatives  and  affricates  may  serve  to  make  to  phonological 
system  more  resistent  to  change  in  the  feature  of  stridency. 
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There  were  increases  in  the  production  of  stridency  during 
training  for  both  subjects.   However,  by  the  follow-up,  the 
percentage  of  stridency  had  dropped  close  to  the  pretraining 
levels.   Training  on  the  [+  continuant]  feature  prior  to 
training  /s/  plus  stop  clusters  may  have  resulted  in  more 
positive  changes. 

Subject  6  appeared  to  be  highly  stimulable,  with  changes 
in  production  noted  across  the  baselines  based  on  auditory 
input  only.   After  hearing  the  production,  Subject  6  would 
produce  given  phonemes  correctly.   However,  in  spontaneous 
productions,  these  same  phonemes  were  produced  incorrectly. 
It  appeared  that  Subject  6  was  a  highly  auditory  learner. 
However,  his  improved  productions  during  probe  measurements 
were  not  reflected  in  the  follow-up  percentages.   This 
suggests  that  the  changes  were  not  incorporated  in  his 
phonological  system. 


SUMMARY  AND  DISCUSSION 
Overview 
The  purpose  of  this  investigation  was  to  examine  the 
relationship  between  severity  of  phonological  disability  and 
generalization  in  preschool  children.   Two  severity  groups, 
moderate  and  severe,  were  determined  through  the  adminis- 
tration of  the  APP— R.   The  single-subject  research  design 
chosen  for  this  investigation  was  the  multiple  baseline 
across  subject  design.   All  subjects  within  a  given  severity 
level  served  as  controls  for  the  other  subjects  at  that 
level.   One  subject  from  each  of  the  two  severity  groups 
received  training  while  the  remaining  subjects  were  followed 
in  baseline.   Following  baseline  measurements,  training  of 
the  /s/  plus  stop  clusters  /sp/  and  /st/  was  initiated. 
Generalization  probes  which  included  untrained  /sp/  and  /st/ 
clusters,  as  well  as  /sk/  clusters  and  initial  strident 
singletons,  were  administered  following  each  training 
session.   Additionally,  a  control  cluster  /br/  was  followed 
as  an  additional  within-subject  controlling  factor. 

Additional  Subject 
Through  the  University  of  Florida  Speech  and  Hearing 
Clinic,  an  additional  subject  was  available.   Study  of  this 
child  was  initiated  because  his  phonological  disorder  was  in 
the  profound  range  of  severity  based  on  the  results  of  the 
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APP--R.   Although  he  was  not  considered  in  analysis  of  the 
results,  he  completed  the  identical  training  as  the  other  six 
subjects.   The  results  for  Subject  7  are  presented  in  the 
same  format  as  those  in  the  formal  results  section. 
Subject  7 
Background  information 

Subject  7,  Eric,  was  aged  5  years,  1  month  at  the 
beginning  of  the  study.   He  was  the  product  of  an  unremark- 
able pregnancy,  and  all  developmental  milestones  were  within 
the  normal  range.   Eric's  parents  first  noticed  his  speech 
problem  when  he  was  about  age  three.   He  is  the  youngest  of 
two  children,  with  a  sister  four  years  older.   At  the  time  of 
the  study,   Eric  was  enrolled  in  a  daily  preschool  program. 
Test  performance 

On  the  PLS,  Eric  achieved  an  auditory  comprehension  age 
of  5:10-1/2  (years:months)  and  verbal  ability  age  of  5:3  for 
an  overall  language  age  of  5:8-1/4.   On  the  PPVT--R,  Eric 
achieved  an  age  equivalency  of  5:1.   Thus,  language  skills 
were  within  normal  limits.   Pure  tone  audiometric  screening 
revealed  normal  thresholds.   Tympanometry  also  revealed 
normal  middle  ear  functioning.   Initial  evaluation  results 
are  summarized  in  Table  3. 

On  the  APP--R,  Eric  achieved  a  phonological  deviancy 
score  of  77,  placing  him  in  the  profound  range  (60  or  above) 
of  severity.   A  detailed  summary  of  his  performance  on  the 
APP — R  can  be  found  in  Table  76.   Five  points  were  added  to 
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Table  75.   Phonological  analysis  summary  based  on  results 
from  the  Assessment  of  Phonological  Processes  --  Revised  for 
Subject  7. 


%  of  Occurrence 
Basic  Phonological  Processes       Pretraining    Follow-up 


Phonological  Omissions 

Syllable  Reductions  5  21 

Consonant  Sequence  Reduction  103  98 
Consonant  Singleton  Omissions 

Prevocalic  0  0 

Postvocalic  65  65 

Class  Deficiencies 

Stridents  93  8i 

Velar  Obstruents  91  100 

Liquid  (1)  91  91 

Liquid  (r,S)  100  100 

Nasals  11  o 

Glides  60  50 


Total                                 619  606 

Mean                                 6  2  61 

Age  Points  (CA  of  5:0  =  10)             10  10 

Additional  Points  (Backing  >  5)         5  5 

Phonological  Deviancy  Score            77  76 

Severity  Rating                     PROFOUND  PROFOUND 
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his  phonological  deviancy  score  due  to  the  presence  of  5  or 
more  occasions  of  backing  (Hodson,  1986) .   The  percentage  of 
occurrence  of  consonant  sequence  reduction,  including 
consonant  clusters,  was  103%,  representing  the  largest 
percentage  in  the  phonological  omission  category. 
Postvocalic  singleton  omission  was  also  a  frequently 
occurring  process  at  65%.   All  class  deficiencies,  with  the 
exception  of  the  nasal  class,  were  frequently  occurring.   The 
liquid  /r, 3V  class  had  a  percentage  of  occurrence  of  100%, 
with  stridents  at  93%,  velar  obstruents  and  liquid  /l/  at 
91%,  and  glides  at  60%. 
Pretraining  phonological  evaluation 

Phonetic  inventory.   The  full  complement  of  nasals, 
stops,  affricates,  and  glides  were  present  in  Eric's 
pretraining  phonetic  inventory  (Table  77) .   The  glottal  stop 
was  also  present.   The  fricatives  /v/,  /%/ ,    /z/,  /C / ,    and  /h/ 
were  evidenced,  as  was  liquid  /l/. 

Phonetic  realizations  for  consonant  singletons.   The 
singleton  realizations  of  Subject  7  will  be  described  briefly 
by  manner-of-articulation  class.   Phonological  rule  state- 
ments and  accompanying  examples  are  presented  in  Appendix  L. 
Due  to  the  application  of  of  phonological  processes  in 
context-specific  situations,  the  descriptions  of  Subject  7 
will  be  based  on  position  rather  than  individual  phonemes. 
Eric's  approach  to  fricatives  was  consistent  and  rule- 
governed.   The  phonetic  realizations  of  the  fricatives  are 
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presented  in  Table  78.   Word  initial  voiceless  fricatives 
were  produced  as  [h] ,  although  /C /   became  [t]  on  two 
occasions.   The  word  initial  voiced  fricatives  were  more 
variable,  but  typically,  these  targets  were  produced  as  a 
glide,  homorganic  stop,  or  in  the  case  of  /v/,  occasionally 
the  correct  fricative.   All  intervocalic  fricatives  were 
affected  by  reduplication  of  the  initial  syllable.   The 
consonant  beginning  the  second  syllable  was  identical  with 
the  consonant  beginning  the  first  syllable.   For  example,  the 
word  coughing  was  realized  as  [toto] ,  shovel  as  [hAhA], 
fishing  as  [hi  hi  ]  ,  and  feather  as  [hehe.]  .   Word  final 
fricatives  were  either  omitted  or  replaced  by  [?]  or  both. 
In  two  examples,  word  final  /s/  was  replaced  by  [M. 

Eric's  phonetic  realizations  of  the  stops  and  affricates 
are  presented  in  Table  79.   Whereas  some  correct  productions 
were  observed  in  some  positions,  no  single  stop  or  affricate 
was  realized  correctly  in  all  positions.   The  labial  and 
alveolar  stops  were  produced  correctly  in  the  initial 
position.   Fronting  of  velars  was  observed  in  the  initial 
realizations  of  /k/  and  /g/,  with  /k/  replaced  by  [t] ,  and 
/g/  replaced  by  [d] .   The  affricates  in  the  initial  position 
were  produced  correctly  in  some  examples  and  reduced  to  the 
expected  stop  in  others.   Only  /p/  and  /b/  appeared  correctly 
in  the  intervocalic  position.   Other  stops  and  affricates 
were  affected  by  the  reduplication  of  the  initial  syllable. 
Word  final  stops  were  often  correct,  but  also  alternated  with 
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Table  78.   Summary  of  pretraining  phonetic  realizations  of 
the  fricatives  for  Subject  7. 


Phoneme  Position 


d^S 


Initial        Intervocalic        Final 


reduplication       ?  ~  jtf 


w  ~  v  r>~  b       reduplication 


0~i 


h  reduplication    0  - — '  ?■ — '  J 

w  -—'  j  ~  d       reduplication        0 
h  ~-  t         reduplication       ? — '  01 
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Table  79.   Summary  of  pretraining  phonetic  realizations  of 
the  stops  and  affricates  for  Subject  7. 


Phoneme  Position 


Initial        Intervocalic        Final 


P  P  ~  ? 

b  0 

reduplication  ?-^-/  t-^ 

reduplication  (j> 

reduplication  ? »-  k ~ 

reduplication  0  ~  g 


tf  t  ~  tj"         reduplication 

d}  d  —  djj  * 


Mote:   [*]  denotes  insufficient  evidence  to  determine 
realization. 
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[?],  or  were  omitted,  or  both.   Voiced  final  stops  and  both 
affricates  were  always  omitted  or  replaced  by  the  glottal 
stop. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  at  the  pretraining  evaluation  are  presented  in  Table 
80.   The  labial  and  alveolar  nasals  were  produced  correctly 
in  all  positions,  although  the  intervocalic  nasals  had  no 
singleton  examples.   Final  M/   was  produced  correctly  or 
omitted.   Liquid  /l/  and  /r/  (Table  80)  were  replaced  by  the 
glide  /w/  in  the  initial  position,  as  was  intervocalic  /r/. 
Inter-vocalic  /!/   was  affected  by  reduplication  of  the 
initial  syllable.   Final  /l/  was  produced  correctly  in  some 
examples,  and  omitted  or  vowelized  in  other  examples.   The 
glides  were  correct  in  the  initial  position,  but 
reduplication  precluded  the  determination  of  the  intervocalic 
realizations. 

Cluster  realizations  for  consonant  clusters.   The  only 
clusters  occurring  in  Eric's  pretraining  sample  for  the 
target  clusters  were  two  instances  of  [bw]  for  /br/.   A 
summary  of  cluster  realizations  for  Subject  7  can  be  found  in 
Table  81.   Eric's  realizations  of  clusters  appeared  to 
involve  ordered  rules.   The  /sp/  cluster  was  usually  reduced 
to  the  expected  stop  [p]  ,  sometimes  with  voicing  added  (  [b] ) . 
A  parallel  realization  was  evidenced  for  /st/,  with  the 
cluster  reduced  to  the  expected  stops  [t]  or  fd] .   An  ordered 
phonological  rule  appeared  to  be  operating  in  the  realization 
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Table  80.   Summary  of  pretraining  phonetic  realizations  of 
the  nasals,  liquids,  and  glides  for  Subject  7. 


Phoneme  '        Position 

Initial        Intervocalic        Final 


reduplication 


reduplication         n 


1~ 


reduplication     1  — '  0  ~-  v 
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Table  81.   Cluster  realizations  for  Subject  7  at  the 
pretraining  and  follow-up  evaluations. 


Pr etraining 


Follow-up 


sp >  p  —  b 


sp >  sp — ■  p 


st >  t 


st >  st  ~'  t 


sk >  d  ~  k 


sk >  st  ^  t  ~  d 


si >  h 


si >  h  '— '  s:h  ~  s 


sn >  n 


sn >  sn^  n 


sm >  m 


sm >  sin  ^->  m 


br >  b  ~  bw 


br >  sp~  b 
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of  /k/  which  became  [d~  k]  .   There  were  two  possible  paths 
for  the  realization  of  /sk/  as  [d] .   One  possibility  involves 
the  fronting  of  the  velar  /k/,  resulting  in  the  cluster  [st] 
that  was  then  reduced  to  [d]  as  described  above.   The  second 
path  involves  first,  the  reduction  of  the  cluster  to  the 
expected  stop  [k] ,  followed  by  the  fronting  of  the  velar  to 
[d] .   Further,  the  /si/  cluster  was  realized  as  [h]  that  may 
be  explained  by  the  application  of  two  ordered  rules.   The 
cluster  may  be  reduced  to  the  fricative  [s]  that  is  then 
replaced  by  [h] .   The  /s/  plus  nasal  stops  were  reduced  to 
the  expected  nasal.  The  examples  of  Eric's  cluster  attempts 
are  presented  in  Appendix  L. 

Homonyms .   Subject  7  produced  homonyms  for  46%  of  the 
pretraining  sample  set.   Intelligibility  was  severely 
affected  by  this  loss  of  contrasts.   Eric's  speech  was 
essentially  unintelligible  to  a  naive  listener  if  the  topic 
was  not  shared. 

Phonological  knowledge.   A  continuum  of  phonological 
knowledge  for  Subject  7  is  presented  in  Table  82.   Phonemes 
realized  correctly  in  all  positions  were  considered  adult- 
like, and  were  assigned  knowledge  Type  1.   The  Type  1 
phonemes  from  Eric's  sample  were  /h/,  /m/,  /n/,  /w/,  and  /j/. 
The  phonemes  /p/  and  /n/  were  assigned  Type  3  knowledge  that 
is  characterized  by  some  correct  examples  in  all  positions, 
but  not  for  all  morphemes.   The  stops  /b/  and  /d/  were 
assigned  Type  4  phonological  knowledge.   Type  5  phonological 
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Table  82.   Phonological  knowledge  continuum  for  Subject  7  at 
the  pretraining  evaluation. 


Continuum 


Phonological  Knowledge 
Type        ^ ~ 


Phonemes 


Most 
Knowledge 


Type  1 


m  n 
h 
w   j 


Type  2 


Type  3 


Type  4 


b    d 


Type  5 


t    k    g 

v 


Least 
Knowledge 


Type  6 


f 
5 


s   z  J 
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knowledge  is  evidenced  by  some  correct  productions  in  at 
least  one  position,  but  not  for  all  morphemes.   The  phonemes 
/v/,  A/ ',  /t/,  /k/,  /g/,  /t£  /,  and  /l/  were  assigned  Type  5 
knowledge.   Finally,  those  phonemes  not  in  Eric's  phonetic 
inventory,  i.e,  /f/,/s/,  /z/,  /J/,    /9/,  /05/,  and  /r/,  were 
considered  type  6  or  non-adult-like. 
Baseline  measurements 

Because  Subject  7  was  the  only  child  with  a  phonological 
deviancy  score  in  the  profound  range,  only  three  baseline 
measurements  were  taken  prior  to  the  initiation  of  training. 
Eric's  performance  across  time,  beginning  with  the  pre- 
training  evaluation,  and  including  the  baseline  measurements, 
the  probe  measurements,  and  the  follow-up  evaluation,  is 
presented  in  Figures  20,  21,  and  22.   Performance  remained 
stable  for  all  baseline  measures.   During  the  baseline 
measurements,  no  correct  clusters  were  produced  (Figure  20). 
The  percentage  of  initial  strident  singletons  produced 
correctly  did  not  fluctuate  significantly  with  a  range  of  1% 
to  9%  observed  across  the  baselines  (Figure  20) . 
Additionally,  no  /s/  plus  stop  clusters  or  control  clusters 
were  produced  correctly  during  any  of  the  measurements 
(Figure  21).   Finally,  percentage  for  overall  consonant 
cluster  production  (either  correct  or  incorrect)  and  the 
feature  of  stridency  (including  clusters)  were  computed  and 
are  presented  in  Figure  22.   Changes  in  either  of  these 
measures  could  reflect  changes  in  the  child's  phonological 
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system  not  measured  by  the  correct/incorrect  dichotomy. 
Overall  cluster  production  remained  stable,  with  1%  correct 
for  the  first  two  baselines,  and  no  clusters  evidenced  in  the 
third  baseline.   The  percentage  of  stridency  for  those 
initial  consonants  that  should  have  been  produced  as 
stridents,  including  /s/  clusters,  also  remained  stable  at  1% 
across  the  three  baselines. 
Probe  measurements 

Criteria  for  discontinuing  treatment  was  reached  at  the 
sixth  training  session.   Increases  in  correct  cluster 
production  (Figure  20)  were  noted  with  a  low  of  11%  at  Probe 
1  and  a  high  of  50%  at  Probe  5.   The  percentage  of  correct 
cluster  production  at  the  sixth  and  final  probe  was  39%.   No 
significant  changes  were  observed  in  the  correct  production 
of  strident  singletons  with  a  range  of  0  to  11%  across  the 
probes  (Figure  20) .   It  should  be  noted  that  the  highest 
percentage  (14%)  occurred  at  the  last  probe.   It  can  be  seen 
that  there  were  no  correct  productions  of  the  control  cluster 
/br/  over  the  course  of  training  (Figure  21) .   There  was 
change,  however,  in  the  target  clusters,  /sp/  and  /st/ 
(Figure  21)  from  25%  correct  in  Probe  1  to  86%  correct  at  the 
fourth,  fifth,  and  sixth  probes.   No  correct  productions  of 
/sk/  were  evidenced  over  the  course  of  training  (Figure  21), 
primarily  because  /sk/  was  replaced  by  [st] . 

However,  there  was  a  significant  increase  in  the  feature 
of  stridency  (Figure  22)  from  8%  at  Probe  1  to  79%  at  Probe 
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6.   An  interesting  increase  in  overall  cluster  production 
(Figure  22)  occurred  during  the  course  of  training.   There 
was  an  increase  from  13%  cluster  occurrence  in  Probe  1  to 
75%  cluster  occurrence  in  Probe  6. 
Follow-up  phonological  evaluation 

Test  performance.   As  indicated  in  Table  76,  a  slight 
improvement  in  performance  on  the  APP--R  was  observed  between 
the  pretraining  level  and  the  final  evaluation,  some  two 
months  later.   During  the  initial  evaluation,  Eric  had  a 
phonological  deviancy  score  of  77  compared  to  a  final 
phonological  deviancy  score  of  76.   Both  scores  are  within 
the  profound  range  (60  or  above) . 

Consonant  sequence  reduction  and  postvocalic  consonant 
singleton  omissions  remained  the  highest  phonological 
omissions  with  98%  and  65%,  respectively.   Whereas  a  drop  in 
the  percentage  of  occurrence  of  consonant  sequence  reduction 
from  103%  to  98%  was  observed,  the  occurrence  of  postvocalic 
consonant  singleton  omissions  remained  the  same  at  65%.   No 
changes  were  evidenced  for  the  liquid  /I/  and  /r,37  class 
deficiencies.   However,  increases  in  velar  obstruent  class 
deficiencies  were  noted.   Strident  and  glide  class 
deficiencies  decreased  from  the  pretraining  evaluation  to  the 
follow-up. 

Phonetic  inventory.   The  phonetic  inventory  for  Subject 
7  had  changed  from  the  pretraining  sample  to  the  follow-up 
sample  (Table  83)  in  several  ways.   Most  changes  were  noted 


251 


ai 

c 
o 
sz 
Cu 


& 


4-1 

CD 

c 

• 

o 

W 

X! 

Cl) 

Ch 

Cfi 

0) 

U.j= 

3 

4-1 

1 

c 

3 

& 

O 

Uj 

H 

(0 

i— 1 

a 

0 

Qu 

>1 

jQ 

. 

T7 

ro 

<u 

CO 

4J 

rn 

0) 

U 

H 

•i-l 

X! 

T7 

«J 

C 

H 

•r-l 

252 
in  the  fricative  class,  with  /f/  and  /s/  added  to  the  final 
phonetic  inventory  and  /v/  changing  to  a  marginal  phone. 
Whereas  the  sounds  /8/  and  /z/  were  present  in  the 
pretraining  phonetic  inventory,  they  were  not  present  by  the 
follow-up.   The  affricate  /tf/,  present  in  the  pretraining 
phonetic  inventory  was  only  a  marginal  phone  in  the  follow-up 
sample.   All  other  aspects  remained  constant. 

Phonetic  realizations  for  consonant  singletons.   Phono- 
logical rule  statements  and  accompanying  examples  are 
presented  in  Appendix  L.   The  phonetic  realizations  of  the 
fricatives  are  presented  in  Table  84.   The  voiceless 
fricatives  continued  to  be  produced  as  [hj  in  the  initial 
position.   However,  some  overgeneral ization  was  evidenced  in 
the  addition  of  [s]  before  the  [h] .   Although  not  occurring 
in  the  realization  of  /8/  and  /h/ ,  this  overgeneral ization 
did  occur  for  all  other  voiceless  fricatives.   There  were 
also  two  instances  of  initial  /[/   produced  correctly.   At  the 
pretraining  evaluation,  the  voiced  fricative  /v/  was  either 
replaced  by  the  glide  [w]  or  reduced  to  the  homorganic  stop. 
By  the  follow-up,  /v/  was  still  replaced  by  [w]  in  some 
examples.   However,  some  correct  productions  were  present,  as 
well  as  overgeneralization  evidenced  by  the  addition  of  [s] 
before  the  [w] .   In  most  instances,  initial  /z/  was  replaced 
by  the  homorganic  stop.   However,  overgeneralization  by  the 
addition  of  [s]  to  the  earlier  used  glide,  or  by  the  addition 
of  a  whole  /s/  plus  stop  cluster  was  observed.   For  example, 


253 


Table  84.   Summary  of  follow-up  phonetic  realizations  of  th« 
fricatives  for  Subject  7. 


Phoneme     "       ~  Position 

Initial        Intervocalic        Final 


n — '  s:h        reduplication         ? 
sw~  w— '  b        reduplication         rf 

h  1  ~->  0 


s  h~s:h  reduplication  s~ 

z  sw~d~st~h  reduplication  0 

\  h~s:h  reduplication  ? 
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the  word  zoo  was  produced  as  [swu] ,  and  zip  was  produced  as 
[stip].   As  at  the  pretraining,  the  process  of  reduplication 
affected  the  intervocalic  fricatives,  precluding  the 
determination  of  these  realizations.   The  word  final  voiced 
fricatives  were  omitted  in  all  instances.   Word  final 
voiceless  fricatives  /f/  and  /C /   were  replaced  by  the  glottal 
stop.   The  most  change  in  the  final  position  occurred  in  the 
realization  of  final  /s/.   This  phoneme  was  either  omitted, 
replaced  by  the  glottal  stop,  or  produced  correctly.   There 
were  six  instances  of  correct  production  of  /s/  in  the  final 
position. 

The  phonetic  realizations  of  the  stops  and  affricates 
are  presented  in  Table  85.   By  the  follow-up  evaluation,  much 
change  had  occurred  in  the  realizations  of  the  stop  phonemes 
(Table  85).   Overgeneral ization  of  /s/  clusters  could  account 
for  the  changes  in  initial  /p/ ,  /b/ ,  and  /k/.   Initial  /p/ 
and  /b/  were  produced  correctly  in  some  examples  and  were 
produced  with  an  additional  [s]  in  others,  e.g.,  pig  was 
produced  as  [spi  ]  ,  and  boats  was  produced  as  [sbCu]  .   The 
velar  fronting  rule,  affecting  /k/,  was  also  evidenced  at  the 
follow-up.   The  phoneme  /k/  was  fronted  to  the  [t]  in  some 
examples  and  was  produced  as  [st]  in  others.   Initial  /t/  and 
/d/  were  produced  correctly.   Eric  had  an  interesting 
context-specific  rule  operating  for  some  examples  containing 
intervocalic  /t/.   The  /t/  was  produced  correctly  in  the 
environment  of  abutting  consonants  when  the  target  followed 
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Table  85    Summary  of  follow-up  phonetic  realizations  of  th« 
stops  and  affricates  for  Subject  7. 


Phoneme         "  "  Position 

Initial        Intervocalic 


t  —  st 


P  ~-'  sp  p — ■  m 


b  r->  sb 


Final 


0~  b 


reduplication     0  ~  t  ~-  ? 


reduplication     "p  ^ — -  <^  - —  j^ 


*}  fc  reduplication         p 

d3j        st~d~dj       reduplication         # 


Note:  [*]  denotes  insufficient  evidence  to  determine 
realiza  tion. 
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/n/.   For  example,  pretend  was  produced  [antin],  and 
valentine  was  produced  [d  ae-lantzu  n]  .   The  process  of 
reduplication  affected  the  determination  of  the  intervocalic 
realizations  of  some  stops  and  the  affricates.   Additionally, 
the  data  set  did  not  provide  adequate  evidence  for 
determination  of  other  intervocalic  realizations  of  stops. 
Word  final  voiced  stops  and  affricates  were  omitted  in  all 
instances,  with  one  exception.   There  were  three  instances  of 
final  /b/  produced  correctly.   The  word  final  voiceless  stops 
and  affricates  were  usually  omitted,  or  replaced  by  the 
glottal  stop,  or  both.   The  final  /t/  and  /k/  were  also 
produced  correctly  in  some  examples. 

The  phonetic  realizations  of  the  nasals,  liquids,  and 
glides  are  presented  in  Table  86.   The  labial  and  alveolar 
nasals  were  produced  correctly  in  all  positions.   Inter- 
vocalic /rj/  was  produced  correctly,  and  final  /n/  was 
produced  correctly  in  some  examples,  replaced  by  [n] ,  or 
omitted  in  others.   Liquid  /l/  continued  to  be  replaced  by 
the  glide  [w] ;  however,  the  target  appeared  to  be  emerging  in 
the  intervocalic  position,  with  the  realization  of  [l~w]. 
Final  /l/  was  produced  correctly  in  some  examples  and  omitted 
in  others.   Initial  /r/  remained  the  same  with  [w]  serving  as 
the  phonetic  realization.   Initial  /w/  was  realized  as 
[w-—'  sw]  at  the  follow-up  compared  to  [w]  only  at  the 
pretraining  sample.   The  palatal  glide  /j/  continued  to  be 
produced  correctly  in  the  initial  and  intervocalic  positions. 
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Table  86.   Summary  of  follow-up  phonetic  realizations  of  the 
nasals,  liquids,  and  glides  for  Subject  7. 


Phoneme  Position 

Initial        Intervocalic        Final 


0  ~  n  — <  rj 
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Phonological  realizations  for  consonant  clusters.   A 
summary  of  the  Eric's  cluster  realizations  at  the  follow-up 
can  be  found  in  Table  81.   By  the  follow-up  evaluation, 
Subject  7  was  producing  some  correct  clusters  (Figure  20) . 
Percentage  of  clusters  correct  went  from  a  pretraining  level 
of  1%  to  12%  at  the  follow-up.   The  /sp/  and  /st/  clusters 
(Figure  21)  were  realized  correctly  in  some  examples,  and 
reduced  to  the  expected  stop  in  others.   There  were  no 
correct  productions  at  the  pretraining  sample;  however,  56% 
were  correct  at  the  follow-up.   The  /sk/  cluster  (Figure  21) 
continued  to  be  affected  by  the  velar  fronting  rule,  and  was 
realized  as  [st — t~d]  by  the  follow-up.   The  emergence  of 
/s/  in  the  /si/  clusters  was  observed  in  the  follow-up 
sample,  with  a  realization  of  [h — -s:h~-s].   The  /si/ 
cluster  was  still  affected  the  ordering  rule  taking  /si/  to 
[h] ,  but  not  as  much  as  at  the  pretraining  sample.   The  /s/ 
plus  nasal  clusters  were  realized  correctly  in  some  examples, 
and  reduced  to  the  expected  nasal  in  others.   The  control 
cluster  /br/  (Figure  21)  was  affected  by  overgeneralization 
of  training,  and  was  produced  as  [sp'—'  b]  by  the  follow-up. 
Percentage  of  overall  cluster  occurrence  (Figure  22)  had 
increased  from  a  3%  level  at  the  pretraining  sample  to  56%  at 
the  follow-up.   Examples  of  Eric's  cluster  attempts  are 
presented  in  Appendix  L. 

Homonym  sets.   Subject  7  produced  homonyms  for  34%  of 
the  follow-up  sample  set  compared  with  46%  at  the  pretraining 
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evaluation.   Intelligibility  remained  severely  affected  by 
the  loss  of  contrasts. 

Phonological  knowledge.   From  the  pretraining  sample  to 
the  follow-up  evaluation,  changes  were  observed  in  the 
phonological  continuum  (Table  87) .   The  fricatives  /s/  and 
/?/   had  changed  from  Type  6  phonological  knowledge  to  Type  5 
at  the  follow-up.   The  stops  /b/  and  /t/  were  assigned  Type  3 
knowledge,  changing  from  Type  4  and  Type  5,  respectively. 
Four  phonemes,  /v/,  /%/ ,    /g/,  and  /tf /,  moved  from  Type  5 
phonological  knowledge  at  the  pretraining  sample  to  Type  6 
knowledge  at  the  follow-up. 
Performance  summary  for  Subject  7 

Subject  7  evidenced  increases  in  correct  cluster 
production  from  1%  to  12%  from  the  pretraining  sample  to  the 
follow-up.   A  significant  increase  in  overall  cluster 
production  (either  correct  or  incorrect)  was  also  noted  with 
a  follow-up  level  of  56%  compared  with  the  pretraining  level 
of  3%.   Whereas  no  correct  productions  of  the  untrained  /sk/ 
cluster  or  the  control  cluster  /br/  were  evidenced  across  the 
course  of  the  investigation,  the  trained  clusters  /sp/  and 
/st/  did  show  significant  increases  from  0  at  the  pretraining 
evaluation  to  67%  by  the  follow-up.   No  significant  changes 
occurred  in  the  percentage  of  correct  initial  strident 
singletons  by  the  follow-up.   However,  the  feature  of 
stridency  did  increase  from  5%  to  45%  over  the  course  of 
training. 
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Table  87.   Phonological  knowledge  continuum  for  Subject  7  at 
the  follow-up  evaluation. 


Knowledge 


Phonological  Knowledge 
Continuum  Type  Phonemes 


m   n 
Most  Type  1  h 


J   w 


Type  2 


0 
Type  3  p   b   t 


Type  4 


k 
Type  5  s   r 

1 

g 

Least  Type  6  f   v   9  ^   z 

Knowledge  tr  3- 
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The  continuum  of  phonological  knowledge  had  changed  at 
the  follow-up.   Two  fricatives,  /s/  and  /C / ,    and  the 
affricate  /dsj/  moved  toward  the  most-knowledge  end  of  the 
continuum.   Four  phonemes  moved  to  Type  6  knowledge  at  the 
follow-up.   These  phonemes,  /v/,  /&/ ,  /g/,  and  /tf  /  were  not 
evidenced  in  Eric's  follow-up  realizations. 

Little  change  was  seen  in  performance  on  the  APP--R. 
Subject  7  had  a  pretraining  phonological  deviancy  score  of  77 
compared  with  a  follow-up  score  of  76.   Both  scores  place 
Subject  7  in  the  profound  range  of  severity. 

In  summary,  Subject  7  did  indeed  maintain  correct 
production  of  the  target  clusters  /sp/  and  /st/.  However, 
generalization  to  untrained  clusters  did  not  occur.  There 
was  some  generalization  of  the  feature  of  stridency  due  in 
part  to  the  increased  percentages  of  correct  /sp/  and  /st/ 
clusters . 

Research  Questions 

The  research  questions  posed  for  the  purposes  of  the 
investigation  dealt  with  the  relationships  among  severity  of 
phonological  disability,  amount  of  phonological  knowledge, 
and  generalization  learning.   The  research  questions  are 
presented  below  with  results  summarized  for  all  subjects  and 
implications  discussed. 

Question  1:   Will  there  be  differences  in  the  amount  of 


generalization  made  by  the  subjects  based  on  their  severity 
rating  on  the  Assessment  of  Phonological  Pr ocesses—Revised 
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following  an  /s/  cluster  training  program?   The  subjects  with 
phonological  deviancy  scores  within  the  moderate  range  of 
severity  showed  greater  increases  in  the  correct  production 
of  clusters  than  did  the  subjects  with  severe  ratings.   No 
other  general  statements  that  would  be  true  across  all  three 
subjects  in  the  moderate  group  could  be  made.   All  three 
subjects  in  the  severe  group  evidenced  improvements  in  their 
phonological  deviancy  scores  upon  readministration  of  the 
APP--R.   This  improvement  occurred  for  Subjects  1,  3,  and  7 
also.   Subject  2  evidenced  a  decrease  in  his  phonological 
deviancy  score  at  the  follow-up  evaluation.   Whereas  some 
differences  occurred  across  the  two  groups  (with  Subject  7 
excluded) ,  these  may  in  fact  be  due  to  within-subject 
differences  rather  than  due  to  between-group  differences. 
However,  there  was  more  generalization  of  learning  in  the 
performance  of  Group  1  than  Group  2.   Thus,  the  use  of 
severity  as  a  gauge  of  possible  amounts  of  generalization  may 
assist  in  making  prognostic  statements.   Furthermore,  the 
APP--R  may  prove  useful  in  other  experimental  situations 
requiring  the  division  of  subjects  into  groups  based  on 
severity  of  phonological  disorder. 

It  is  possible,  however,  that  the  training  program  did 
not  provide  for  the  most  effective  use  of  the  diagnostic 
information  provided  by  the  assessment  tool.   However, 
division  into  severity  groups  provides  one  means  of  testing 
the  hypothesis  of  differing  performances  based  on  degree  of 
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phonological  disability.   Greater  changes  in  the  children's 
phonological  systems  may  have  be  evidenced  if  the  training 

targets  were  individually  chosen  based  on  each  child's  APP R 

results,  rather  than  chosen  prior  to  the  complete  analysis  of 
each  child  phonological  system. 

Question  2;   will  there  be  differences  in  the  amount  of 
generalization  made  by  subjects  based  on  their  phonological 
knowledge  following  a  phonological  remediation  program? 
Although  positive  changes  were  evidenced  in  the  phonological 
knowledge  continua  for  all  subjects,  the  amount  of 
generalization  made  by  any  given  subject  could  not  be 
predicted  by  the  pretraining  knowledge  continuum. 
Additionally,  no  statements  about  overall  generalization  of 
learning  could  be  made  based  on  comparison  of  the  pretraining 
and  follow-up  phonological  knowledge  continua.   It  must  be 
noted  that  the  original  purpose  of  the  phonological  knowledge 
continuum  as  described  by  Elbert  and  Gierut  (1986)  was  to 
describe  the  individual  systems  of  phonologically  disordered 
children  and  to  explain  individual  differences  in 
generalization  learning.   The  use  of  an  assessment  tool,  like 
the  APP--R  that  is  designed  to  identify  phonological 
processes,  as  the  primary  method  of  determining  the  presence 
or  absence  of  a  given  phonological  process,  may  not  allow  the 
phonological  knowledge  continuum  to  be  utilized  to  its 
fullest  extent.   Further  evaluation  and  reanalysis  of  the 
data  set  might  provide  insight  into  sound  changes  not 
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highlighted  in  this  investigation,  but  reflected  in  gradual 
changes  in  the  knowledge  continuum. 

Question  3:   Will  there  be  differences  in  the  amount  of 
generalization  when  evaluated  one  month  following  termination 
of  training?   All  subjects  with  the  exception  of  Subject  6 
showed  increases  in  the  frequency  of  correctly  produced 
target  clusters  /sp/  and  /st/,  with  a  range  of  2%  to  67%. 
Subjects  7,  3,  and  1  had  the  highest  percentages  of  correct 
production  of  /sp/  and  /st/  with  67%  reported  for  Subjects  7 
and  3,  and  59%  reported  for  Subject  1.   The  overall  training 
program  must  be  considered  successful  given  these  increases. 
However,  the  generalization  of  the  training  to  the  untrained 
/s/  plus  stop  cluster  /sk/  occurred  for  Subjects  1  through  5 
only.   The  range  of  correct  /sk/  productions  was  3%  to  64%, 
with  the  following  individual  percentages  evidenced:   57%  for 
Subject  1;  4%  for  Subjects  2  and  5;  64%  for  Subject  3;  and  3% 
for  Subject  4.   It  must  be  noted  that  for  Subject  7,  the 
presence  of  a  velar  fronting  rule  precluded  the  correct 
production  of  /sk/  clusters.   However,  by  the  follow-up, 
Subject  7  produced  [st]  clusters  for  the  /sk/  target.   The 
presence  of  such  ordering  rules  was  reported  earlier  by 
Compton  (1975) . 

All  seven  subjects  showed  increases  in  the  frequency  of 
overall  cluster  production,  as  well  as  increases  in  the 
amount  of  correct  cluster  production.   For  correct  cluster 
production,  the  percentages  ranged  from  3%  to  49%  with 
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Subjects  1,  2,  and  3,  evidencing  the  greatest  increases,  with 
49%,  14%,  and  34%,  respectively.   For  overall  cluster 
production  (either  correct  or  incorrect),  Subjects  7,  3,  and 
1  had  the  greatest  increases  with  53%,  49%  and  43%  reported. 
The  range  of  increases  for  cluster  production  was  5%  to  53%. 

Thus,  it  can  be  stated  that  regardless  of  severity,  all 
subjects  did  generalize  the  training  of  /s/  plus  stop 
clusters.   The  phonological  remediation  program  was 
successful.   Given  its  gradual  nature,  further  generalization 
may  have  occurred  at  a  later  date.   Measurement  of  progress 
at  two  months  post-training  may  have  revealed  improved 
cluster  productions  because  the  subjects  would  have  had  more 
time  to  incorporate  the  training  into  their  systems.   This  is 
speculation,  at  best.   However,  Ingram  (1983)  reported  that 
perception  of  the  target  generally  precedes  production.   In  a 
later  work,  Ingram  (1986)  mentioned  that  there  was  a  lag  of 
several  months  between  the  first  perception  and  production  in 
other  aspects  of  language,  as  well  as  phonology.   It  is 
possible  that  the  subjects  did  change  their  perception  of  the 
target  but  time  constraints  did  not  allow  for  an  adequate 
measure  of  the  later  occurring  production  changes. 

Question  4:   Can  differences  in  the  amount  of 
generalization  be  explained  by  individual  differences  among 
children?   Although  some  possible  differences  among  children 
were  identified  in  the  previous  chapter,  it  is  not  possible 
to  quantify  these  differences.   The  children  showed  differing 
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patterns  of  learning,  with  some  evidencing  generalization  to 
the  untrained  /sk/  cluster  as  well  as  to  other  /s/  plus 
consonant  clusters.   Other  children  correctly  produced  the 
target  clusters  but  no  generalization  was  noted  for  other 
untrained  stimuli.   Given  that  differing  amounts  of 
generalization  was  evidenced  between  children,  the  notion  of 
individual  differences  becomes  paramount  in  the  the 
determination  of  treatment  goals,  as  well  as  treatment 
program.   Stoel-Gammon  and  Dunn  (1985)  emphasized  the 
importance  of  considering  the  phonologically  disordered  child 
as  a  unique  individual.   Perhaps  the  application  of  a  system 
such  as  that  proposed  by  Elbert  and  Gierut  (1986)  ,  which 
determines  a  child's  underlying  knowledge  of  phonemes,  would 
be  helpful  in  the  explanation  of  individual  differences. 
This  explanation  of  individual  differences  is  the  basic 
principle  underlying  the  use  of  the  knowledge  continuum. 

An  interesting  change  was  noted  for  Subject  6.   Although 
there  was  little  change  in  the  production  of  correct  clusters 
or  in  the  production  of  the  /s/  plus  stop  clusters,  the 
consonant  sequence  reduction  score  on  the  APP--R  dropped 
considerably  between  the  pretraining  administration  and  the 
follow-up.   The  pretraining  percentage  of  occurrence  was  125% 
compared  to  65%  at  the  follow-up.   Whereas  these  changes  were 
not  reflected  in  the  frequency  counts  for  correct  cluster 
production,  the  frequency  of  occurrence  of  overall  clusters 
did  increase  from  0  to  21%.   At  the  initial  administration  of 
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the  APP — R,  John  deleted  the  entire  cluster  in  most 

instances,  e.g.,  string >  [m]  .   By  the  follow-up,  one  or 

more  members  of  the  cluster  was  present,  e.g.  ,  string > 

[twiq].   Further,  John  appeared  to  be  in  the  process  of 
developing  the  consonant  plus  liquid  clusters.   In  the  early 
stages  of  the  study,  these  clusters  were  usually  reduced  to 

the  non-liquid  consonant,  e.g.,  braid  >  [bald].   In  some 

instances,  coalescence  was  also  observed,  e.g.,  brew  > 

[fu] .   However,  later  in  the  study,  John  produced  an 
epenthetic  glide  between  the  two  elements  of  the  cluster. 
However,  the  liquid  was  usually  replaced  by  the  glide  [w] , 

e.g.,  bring >  [bawirj].   By  the  close  of  the  investigation, 

John  was  producing  a  cluster  with  the  liquid  still  replaced 

by  the  glide,  bread  >  [bwtd] .   This  sequence  was  outlined 

earlier  by  Gilbert  and  Purves  (1977) .   Thus,  the  phonological 
system  of  Subject  6  did  in  fact  change  in  relation  to 
clusters.   However,  these  changes  were  not  reflected  in  many 
of  the  frequency  counts  reported. 

The  assessment  tools  used  in  this  investigation,  the 
APP--R  and  the  generative  phonological  assessment,  are  from 
the  works  of  Hodson  (1986)  and  Elbert  and  Gierut  (1986)  , 
respectively.   To  develop  some  perspective  about  the  findings 
of  this  present  research,  it  is  necessary  to  review  the  basic 
principles  and  strategies  proposed  by  these  individuals. 
Although  the  two  groups  were  determined  by  the  use  of  the 
APP--R,  the  treatment  program  outline  by  Hodson  (1986)  was 
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not  followed.   The  "cycle"  approach  refers  to  the  targeting 
of  several  phonological  processes  in  a  given  time  period  and 
then  repeating  the  same  treatment  with  different  stimuli. 
The  present  investigation  did  not  provide  for  movement  from 
one  process  to  another,  nor  did  it  allow  for  choice  of  the 
target  process  to  be  based  on  individual  performance  on  the 
APP--R. 

The  use  of  the  knowledge  continuum  for  this  study  did 
not  appear  to  predict  the  extent  of  generalization  learning 
for  any  subjects.   However,  it  must  be  emphasized  that  the 
use  of  this  continuum  is  only  one  part  of  a  treatment  program 
outlined  by  Elbert  and  Gierut  (1936) .   The  choice  of  a 
"process"  rather  than  a  series  of  phonemes  violates  the  basic 
principles  of  the  Elbert  and  Gierut  remediation  program.   The 
child's  phonological  knowledge  is  to  be  used  to  determine 
therapy  goals,  and  the  choice  for  the  clinician  then  becomes 
which  end  of  the  continuum  to  target  in  the  initial  stages  of 
treatment. 

Because  three  of  the  six  subjects  continued  to  be  seen 
at  the  University  of  Florida  Speech  and  Hearing  Clinic,  brief 
statements  about  their  continued  progress  can  be  made. 
Subjects  2,  5,  and  7  continued  in  remediation  programs  during 
the  semester  following  the  completion  of  this  investigation. 
The  remediation  target  for  Subject  2  was  final  consonants, 
particularly  stops,  fricatives,  and  nasals.   For  Subject  6, 
stridency  in  /s/  plus  consonant  clusters  and  initial  strident 
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singletons  was  targeted.   The  targets  for  Subject  7  were 
initial  and  final  strident  singletons.   All  three  children 
continue  to  show  positive  changes  in  their  phonological 
systems . 

In  summary,  the  use  of  a  phonological  remediation 
program  targeting  elimination  of  cluster  reduction  was 
sucessful  and  subjects  did  show  differences  in  generalization 
based  on  their  severity  ratings.   It  would  be  interesting  to 
reanalyze  the  data  from  these  seven  subjects  to  determine  any 
sound  changes  that  occurred  over  time,  e.g.,  during  the 
baselines  and  probes.   The  children  may  have  actually 
followed  a  gradual  development  with  quantifiable  sound 
changes  from  the  incorrect  target  to  the  final  correct 
production.   The  use  of  a  numeric  scoring  system  that  would 
allow  for  a  ranking  of  correct,  incorrect,  and  approximated 
responses  would  serve  to  document  these  gradual  changes. 
Such  a  system  has  been  outlined  by  Powell  (1985)  and  was  used 
in  a  study  of  cluster  production  by  Dyson  and  Stewart  (1987). 
Descriptions  of  the  order  of  acquisition  of  various  phonemes 
or  clusters  could  provide  valuable  data  to  the  current  base 
of  literature  about  phonological  disorders. 

In  considering  areas  of  needed  research,  there  is  a 
recurring  call  for  research  that  compares  differing 
approaches  to  phonological  remediation.   Although  the  broad 
goal  of  facilitating  development  of  normal  speech  is  at  the 
root  of  all  phonological  remediation  programs,  the  methods 
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and  principles  differ  with  each  individual  program.   It  would 
prove  interesting  to  directly  compare  the  cycle  approach 
proposed  by  Hodson  (1986)  with  the  treatment  approach 
outlined  by  Elbert  and  Gierut  (1986) .   Before  such 
comparisons  can  be  made,  more  definite  boundaries  for  the 
determination  of  the  phonological  knowledge  types  are  needed. 
The  word  continuum  does  imply  some  flexibility;  however,  the 
assignment  of  a  discrete  type  appears  to  remove  some  of  this 
flexibility.   As  more  research  is  conducted  using  the 
phonological  knowledge  continuum,  it  is  possible  that 
assignment  to  knowledge  types  will  be  made  less  difficult. 

General  Conclusions 

1.  All  subjects  evidenced  increases  in  correct  cluster 
production  following  the  training  program  when  reassessed 
one  month  following  this  training. 

2.  All  subjects  evidenced  increases  in  overall  cluster 
production  (either  correct  or  incorrect)  from  the 
pretraining  sample  to  the  follow-up. 

3.  All  subjects  evidenced  increases  in  correct  production  of 
the  training  clusters  /sp/  and  /st/  during  the  training 
portion  of  the  investigation.   Increases  from  the 
pretraining  levels  were  evidenced  at  the  follow-up  for 
Subjects  1,  2,  3,  4,  5,  and  7. 

4.  Six  of  the  seven  subjects  evidenced  increases  in  the 
feature  of  stridency  from  the  pretraining  sample  until 
the  follow-up  evaluation. 
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5.   Changes  in  the  phonological  knowledge  continuum  for  all 
subjects  were  noted.   However,  no  significant  changes 
that  could  be  used  as  predictors  of  generalization,  were 
observed  in  the  placement  of  the  fricative  or  stop 
classes . 
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APPENDIX  A:   LETTER  OF  EXPLANATION  FOR  PARENT 

This  study  is  designed  to  investigate  how  children  learn 
certain  speech  sounds  and  whether  learning  one  sound  affects 
the  learning  of  others.   Your  child  was  chosen  because 
he/she  has  difficulty  producing  certain  sounds  and  sound 
combinations . 

Your  child  will  be  evaluated  in  the  areas  of  speech, 
language,  and  hearing.   If  he/she  meets  the  criteria  for  the 
investigation,  treatment  will  begin.   Your  child  will  be 
seen  for  twice  weekly  one-hour  sessions  until  he/she  is  able 
to  produce  the  speech  target  with  90%  accuracy.   It  is 
expected  that  this  will  take  from  one  to  six  sessions  for 
each  of  the  two  sounds.   Following  the  treatment,  your  child 
will  be  seen  for  a  one-month  follow  up  evaluation. 

There  are  no  unpleasant  or  unusual  procedures  and  no 
risks  to  your  child.   All  techniques  and  procedures  are 
standard  in  the  field  of  speech  pathology.   If  at  any  time, 
you  wish  to  withdraw  your  child  from  this  investigation,  you 
may  do  so  with  no  penalty.   There  is  no  monetary 
compensation  for  your  child's  participation.   However,  the 
results  from  this  investigation  should  add  information  about 
the  efficiency  of  certain  training  techniques,  thus 
benefitting  children  in  later  treatment. 
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APPENDIX  B:   PARENTAL  CONSENT  FORM 

DEPARTMENT  OF  SPEECH  LETTERHEAD 

1/ ,  the  parent  or  legal 

guardian  of  ,  agree  to 

his/her  participation  in  a  phonology  training  study  by  Lori 
Lee  Stewart,  MA,  CCC-SLP  and  Alice  Tanner  Dyson,  Ph.D. ,  CCC- 
SP  at  the  University  of  Florida  Speech-Language  and  Hearing 
Clinic.   I  have  been  informed  of  the  purpose  and  projected 
outcome  of  this  study  and  agree  to  my  child's  participation. 
I  am  aware  that  I  may  withdraw  my  child  from  this  study  at 
any  time  and  I  have  received  a  copy  of  the  description  of 
the  study. 


Signature  of  Parent  or  Guardian  Date 


Signature  of  Second  Parent  or  Guardian     Date 


Signature  of  Researcher  Date 


Signature  of  Supervisor  Date 
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APPENDIX  C:   ASSESSMENT  OF  PHONOLOGICAL  PROCESSES  -  REVISED 


WORD  LIST 


Stimuli 


1.  baskit 

2.  boats 

3.  candle 

4.  chair 

5.  cowboy  hat 

6.  crayons 

7.  three 

8.  black 

9.  green 

10.  yellow 

11.  feather 

12.  fish 

13.  flower 

14.  fork 

15.  glasses 

16.  glove 

17.  gum 

18.  hanger 

19.  horse 

20.  ice  cubes 

21.  jumprope 

22.  leaf 

23.  mask 

24.  mouth 

25.  music  box 


26. 

nose 

27. 

page 

28. 

plane 

29. 

queen 

30. 

rock 

31. 

Santa  Claus 

32. 

screwdriver 

33. 

shoe 

34. 

slide 

35. 

smoke 

36. 

snake 

37. 

soap 

38. 

spoon 

39. 

square 

40. 

star 

41. 

string 

42. 

sweater 

43. 

television 

44. 

thumb 

45. 

toothbrush 

46. 

truck 

47. 

vase 

48. 

watch 

49. 

yo-yo 

50. 

zipper 
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APPENDIX  D: 


WORD  LIST  FOR  GENERATIVE  PHONOLOGICAL 
ASSESSMENT 


back 

cutting 

orange 

soap 

back-i 

dress 

orange-i 

soapy 

badge 

dress-i 

page 

sock 

badge-i 

drive 

page-i 

sock-i 

bite 

dr  iving 

paint 

soup 

biting 

duck 

pants 

soupy 

book 

ducky 

peach 

spider 

bookie 

eat 

peachy 

spill 

boot 

eating 

pie 

spin 

bootie 

face 

pig 

spool 

br  idge 

fat 

pill 

spot 

br  idge-i 

fatty 

pin 

stack 

brush 

fire 

pinch 

stairs 

brushing 

fish 

pinching 

stick 

bus 

fishing 

pool 

stop 

bus-i 

five 

pot 

stove 

buzz 

glove 

punch 

stove-i 

buzzing 

glove-i 

punching 

sun 

cage 

ice 

push 

swing 

cage-i 

icy 

pushing 

tack 

cake 

jail 

rock 

tail 

catch 

jeep 

rocky 

tear 

catching 

jelly 

roof 

teeth 

chair 

juice 

r oof-i 

toes 

chalk 

juicy 

rose 

top 

cheese 

jump 

rosy 

tub 

cheese-i 

key 

Santa 

vacuum 

chicken 

kite 

scarf 

valentine 

chip 

knife 

school 

van 

chip-i 

knif e-i 

shampoo 

vanilla 

coat 

laugh 

shave 

vase 

cob 

laughing 

shaving 

wash 

comb 

leaf 

shirt 

washing 

cool 

leafy 

shoe 

watch 

cough 

lip 

shovel 

watch-i 

coughing 

mop 

skate 

wave 

crash 

mouse 

ski 

waving 

crashing 

mousy 

sky 

wing 

cup 

nail 

sleep 

zebra 

cup-i 

noise 

sleeping 

Ziggy 

cut 

noisy 

slip 

zipper 

nose 

small 

zipping 

nosy 

snail 

zoo 
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APPENDIX  E:   WORD  LIST  FOR  BASELINE  MEASUREMENTS 


brad 

joke 

sleep 

spor  t 

brag 

job 

sleigh 

spot 

braid 

jump 

slide 

spy 

brain 

phone 

slip 

stab 

brake 

sack 

slow 

stack 

bran 

sad 

slug 

stake 

brat 

same 

sly 

stamp 

bread 

saw 

smack 

stand 

break 

say 

small 

star 

brew 

scale 

smart 

start 

bribe 

scat 

smear 

state 

brick 

school 

smell 

stem 

br  ide 

scold 

smile 

step 

br  ight 

scooter 

smock 

stew 

br  im 

Scott 

smog 

stick 

bring 

seat 

smoke 

sting 

broke 

sell 

smug 

stink 

brown 

sent 

snack 

stir 

chain 

shake 

snail 

stone 

chair 

shape 

snake 

stop 

chat 

shark 

snap 

store 

cheap 

she 

sneak 

van 

chew 

sheep 

sneaky 

vane 

chick 

shine 

snip 

vat 

chin 

ship 

Snoopy 

verb 

chip 

shoe 

snow 

vet 

chop 

show 

snub 

Vic 

fake 

shut 

soap 

vine 

fall 

sick 

spade 

vote 

fan 

skate 

spank 

vow 

fat 

skeleton 

speak 

zany 

feed 

ski 

speck 

zap 

fight 

skill 

speed 

zebra 

food 

skillet 

spell 

zero 

four 

skin 

spend 

zinc 

fun 

skinny 

spike 

zing 

gee 

skip 

spill 

zip 

gym 

skirt 

spin 

zone 

jab 

skunk 

spit 

zoo 

jack 

sky 

spoil 

zoom 

jar 

slam 

spoke 

jerk 

slap 

spook 

Jill 

sled 

spool 
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APPENDIX  F:   PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES  FOR 
SUBJECT  1 

Subject  1 

Pretraining  phonological  evaluation 

Phonetic  realizations  of  consonant  singletons 

Fr  icatives 

f  — >  b      /  # 


[b] 

food 

fun 

face 

fight 

fan 

[bud] 
[b/\m] 
[beTs] 
[bait] 

[b  scm] 

f 

_.,    ; 

V 

V 

# 

V 

>    b  ~->  bw 

/• 

[b] 

vote 

vat 

vet 

vow 

vacuuir 

[bout] 

[bset] 

[bet] 

[boo] 

[bae^kum] 

[bw] 

vein 
verb 
vine 
Vic 

[bwel n]  , 
[ bw^d ] 
[  bwUT  m  ] 
[ bw i k ] 

[bei n] 
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v >   v 


[v] 


*  — 


/    V    V 

/  * 

driving  [draTvin] 

waving  [wel  vin  ] 

shaving  [Cei  viq] 

screwdriver  [swubwaTva1] 

stove-i  [touvi] 


dr  ive 

[drai  v] 

wave 

[wel  v] 

shave 

[J"el  v] 

five 

[ba]  v] 

stove 

[toDv] 

[b] 

glove-i 

[gwAbi ] 

shovel 

[jAbl] 

glove 

[gwAb]     (2) 

—  >    b 

/ 

# 

[b] 

thumb 

[b/\m] 

-->    f 

/ 

# 

[f] 

teeth 

[tif] 

mouth 

[mauf  ] 

-->   d 

/ 

# 

V                 V 

[d] 

they 

[del  ] 

then 

[den] 

the 

[da]     (3) 

that 

[dae-t]     (4) 
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them 

[dem]     (2) 

feather 

[bed*] 

/' 

>   s 

/ 

lv 

V 

# 

>   z  ~~>  s 

/•- 

[z] 

zing 

[zirj] 

zone 

[zoun] 

zoom 

[zum] 

zany 

[  ze~i  n  i  ] 

zip 

[zip] 

[s] 

zoo 

[su]  ,     [zu] 

zippin 

g 

[SUpiKj] 

Ziggy 

[si di  ] 

zipper 

[SI  p2f]  ,      [Zl  D3*] 

zinc 

[siKjk] 

h 


te?f  «?an] 


.set; 
I  m] 
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[h] 
Stops 
p >   p 

b >   b 

t >    t 

t   — >    7  - 

[?] 

[t] 

d >   d 

k 


here 

[»*] 

hanger 

[seKjgl] 

he 

[hi] 

hurt 

[h/t] 

V    

bootie 

cutting 

skeleton 

fatty 

biting 


[bu?i  ] 
[kA?|rj] 
[keli  7i  n] 
[bseti  ] 
[baJ  tirj  ] 


>    k~~>  g 

/' 

[k] 

key 

[k,  ] 

cough 

[kof] 

cool 

[kul] 
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cup 

cut 

[g] 

cake 

coat 

candle 

cowboy 

coughing 

k >   k 

1 

V               V 

# 

g >   g 

I 

# 

# 

g >   d 

1 

V                 V 

[d] 

Ziggy 

Affricates 

f  ->r~ 

* 

/: 

[P 

chew 

[tp 


1"  — >  f 


[kAp] 

[kAt] 

[geTk] 

[gout] 

[gsenoU] 

[goubol  ] 

[gof  ik)] 


[  s  i  d  i  ] 


V 

V 

ew 

[f«] 

ain 

[Jem] 

eap 

[Jip] 

ick 

[J.k] 

op 

[Jap] 

achy 

[piji  1 

in 

[tjl  n] 

tching 

[k  ae.  tf  i  k) 

tch- 

L 
# 

[wa.tr  i  ] 
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%    — : 


I' 


[<% 


%    — >  <±5 

Nasals 
m >  m 

n >   n 

n >   n 

[n] 

•3   — >  0 


skinny 

[k.ni] 

zany 

[  zeT  n  i 

V                V 

# 
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Liquids 

/ 

1 >   w 

/• 

[w] 

look 

[WAk] 

lip 

[wip] 

laugh 

[wa&f] 

leafy 

[wif i] 

like 

[wank] 

1 >   1  — -d 

h 

V 

[1] 

valentine 

[bae-lsnd  inn] 

vanilla 

[A?ala] 

skeleton 

[kel i?.  n] 

skillet 

[kill t] f    [dilit] 

[d] 

jelly 

[j£di] 

yellow 

[edo] 

1 >    1 

/         • 

r >   w 

/' 

[w] 

roof 

[wuf] 

rose 

[wouz] 

wrong 

[worj] 

right 

[wa7  t] 

rocky 

[waki  ] 

r    — >   0           J 

'       V                  V 

[01 

zero 

[  z  i  o  ] 

Glides 

w >   w 

/* 
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w >   d 

/ 

V                 V 

[d] 

flower 

[plaudtf] 

j    — >    j  ~ 

0 

/. 

[J] 

you 

[ju]     (3) 

"yeah" 

[jo]  ,    [jei]  ,    [jat] 

(4) 

[0] 

yo-yo 
yellow 

[oujou] 
[edou] 

j    — >    j 

/ 

V              V 

Phonetic   realizations   for 

consonant   clusters 

sp  — >   p 

[p] 

spoon 

[pun] 

spy  [pai] 

speak  [pi k] 

spend  [pen] 

spider  [p5Td^] 

st >    t 

[t]  stew  [tu] 

stone  [toun] 

stove  [tffov] 

stir  \tt\ 

stick  [tik] 

sk >    k 

[k]       school  [kul]  (3) 

skip  [kip] 

skin  [kin] 
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scoot 

[kut] 

skirt 

tkrft] 

si 

>    sw~  s 

[sw] 

sleep 

[swip]     (3) 

slip 

[swip] 

slow 

[swou]     (3) 

slug 

[sw/\g] 

slide 

[swoTd]     (2) 

[s] 

sleigh 

[seT] 

slam 

[sse-m] 

sled 

[sed] 

sn 

>    n  <~  b~ 

.0 

[n] 

snail 

[neil]     (2) 

snakes 

[nei  ks] 

[b] 

snack 

[bas»k] 

snow 

[bou] 

[0] 

sneak 

[iKjk] 

snip 

[ip] 

sm 

>    m~- /  b 

[m] 

smell 

[mel]     (2) 

smog 

[mag] 

small 

[mal]     (2) 

smile 

[maT  1] 

smoke 

[mouk]  ,     [bouk] 

[b] 

smack 

[b-ae-k] 

smo  c  k 

[bak] 
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smug 

[bag] 

smear 

[bT5] 

br >    bw 

~ 

br 

[bw] 

brick 
brew 
brush 
bread 
br  ing 

[bwi k] 
[bwu] 

[bWAJ"] 

[bwed] 
[bw  ik)  ] 

[br] 

break 

[brei k] 

(2 

Follow-up  phonol 

og 

ical   evaluation 

Phonetic  realizations  for  consonant  singletons 
Fricatives 


f 

>    sp~/b 

—  P               /  # 

[sp] 

for 

[sp5lr] 

fight 

[spait] 

feed 

[spid] 

food 

[spud] 

phone 

[ s  pou  n  ] 

[b] 

face 

[be~i  s] 

fall 

[bol] 

f  ive 

[bai  v] 

fatty 

[  b  at  1 1  ] 

fishing 

tb./.^l 

[Pi 

fan 

[p«cn] 

fun 

tPAn] 

fell 

[pel] 
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f   —  >    f 


e  - 


9   — 


*    — 


/ 

# 

>   sp~^ 

b 

/' 

[sp] 

vane 

vote 

van 

vow 

Vic 

[  s  peT  n  ] 
[  s  poo  t  ] 
[spaen] 
[  spau  ] 
[spi  k] 

[b] 

vacuum 

[bse.  kum] 

valentine 

[baLtaT  n] 

—  >    V 

/ 

V 

V 

—  >    V 

/ 

# 

[v] 

drive 

wave 

stove 

shave 

five 

[JraTv] 
[weT  v] 
[ touv] 
[Jeiv] 
[baT  v] 

-->    b 

/ 

# 

[b] 

thumb 

[bAITl] 

—  >    f~  t 

/- 

teeth 

# 

[f] 

[tif] 

mouth 

[maUf  ] 

[t] 

with 

[wi  t] 

—  >   d 

/ 

# 
V 

V 

[d] 


the 


[da]     (4! 
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s >   s 

z >    z 

z >    sw 

[sw] 


I  ->  I 


3  — >  r 


h >   h 

Stops 

p >   p 


V  V 


[dis]     (15) 
[diz]     (6) 
[bed*] 
[anAdtf] 


[swi p] 

[swiptf] ,     [z I prf] 

[swi  pirj] 


[f]  television         [telaifan] 
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b >    b  /   V   V 

# 


t 

>    t 

[t] 

/ 

# 

tail 

[tell] 

teeth 

[tif] 

top 

[tap] 

tub 

ttAb] 

to 

[tu] 

t 

>    t 

/ 

V               V 

t 

>    t  •— ' 

k 

/ 

# 

[t] 

eat 

shirt 

pot 

shut 

hat 

[/t] 

[JVt] 

[pa-t] 

[ft] 

[hae-t] 

[k] 

smart 
sport 
start 
state 
vote 

[smaVk] 
[spoa-k] 
[stOk] 
[stel  k] 
[spouk] 

d 

>   d 

/ 

# 

[d] 

ducky 
didn1 t 
down 
do 

[dAki  ] 
[di  nt] 
[daun] 
[di],     [du]     (2) 
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d >   d 

k >   k 

g >   g 

Affricates 

i  — >j~ 


itf] 


$ 
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[pi  tf  ] 
[wtLtp,     [wop 


<*5    —  >J" 

[J] 


ftf] 

*J   — >  ^  ~ 

[d£]  page-i 

badge-i 
cage-i 
page 
badge 
cage 

The   examples   presented   below   appear    to   represent   a 
morpheme-specific   rule    involving   the   base   bridge . 
[tf  ]  bridge-i  [bwi  tf  I  ] 

br  idge  [bw  i  tf  ] 

Nasals 


m >   m 
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n >    n 


o  — >  0 


Liquids 

/ 

1 >   w 

/• 

[w] 

laugh 

[watf] 

leafy 

[wif i ] 

lips 

[wips] 

lid 

[wid] 

like 

[walk]     (4) 

1 >    1 

/  V               V 

/          # 

[1] 

jelly 

[Jim 

vanilla 

[an  i  lo] 

yellow 

[  jelou] 

television 

[  tel  aij  an] 

skeleton 

[  kelai n] 

pull 

[pul] 

jail 

[Jell] 

sell 

[sel] 

fall 

[fol] 

shovel 

[JVvvl] 

r >   w.o-'    r 

/• 

[w] 

roof 

[wuf] 
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rose 

[wouz] 

rocky 

[WCLki   ] 

roof-i 

[wuf  i  ] 

rock 

[wak]     (2) 

[r] 

rosy 
real 

[r ouz i ] 
[  r  i  1  ] 

r >  0 

1 

V                V 

[0] 

zero 

[zio] 

Glides 

w >   w 

', 

# 

w >   d 

V                V 

[d] 

flower 

[pwaod2f] 

j    — >    j  ~ 

0 

/« 

[J] 

yellow 

tjelo] 

"yeah" 

[j*]     (2), 

[JO] 

[0] 

yo-yo 

[ou  jou] 

j    — >    j 

1 

V                 V 

Phonetic   realizatio 

is   for   consonant   clusters 

sp >   sp 

P 

[sp] 

spend 
spool 
spike 
spoke 
spank 

[spsnd] 
[spul]     (2) 
[spai  k] 
[  s  pou  k  ] 
[spac^k] 

[p] 

spoon 
spider 

[pun]     (2) 
[poldtf] 
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spell 

[pel] 

speak 

[pik] 

spoil 

[poTl] 

St >    st~. 

~>  t 

[St] 

store 

[sto^] 

stone 

[stoun] 

stand 

[st  ae-n] 

stake 

[stel  k] 

sting 

[Stir]] 

[t] 

stove 

[touv] 

stem 

[tern] 

stir 

[t#]     (2) 

stuff 

[tAf] 

step 

[tep] 

sk >    sk-— 

'  k 

[sk] 

skunk 

[skArjk] 

skip 

[skip] 

skinny 

[skint] 

ski 

[ski]     (2) 

skill 

[skil] 

[k] 

skirt 

[kit] 

sky 

[kal]     (2) 

skeleton 

[kelai n] 

skin 

[km] 

scarf 

[koTrff] 
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si    - 


—  > 

si  <-> 

-'  SW  '->-'  s 

[si] 

slow 
slug 
slip 

'slou] 

slAg] 
[sli p] ,     [sip] 

[sw] 

sleeping 
slide 
sloppy 
sly 

swi  p\r]  ] 
swaid]     (2) 
rsw<ipi ] 
swaT  ] 

sleep 

sw'ip]     (2),     [si 

P 

[s] 

sled 
slam 
sleigh 
slap 

sed] 
s«.ra] 
sel  ] 
sae.p] 

—  > 

sn 

[sn] 

snip 

snap 

snow 

sneak 

snail 

sm  p] 
snaep] 
snou] 
s  n  i  k  ] 
snell]     (2) 

—  > 

sm^ 

*  ra 

sm] 

smell                     | 

smoke 

smart                    J 

smile                     | 

smear                     | 

smel]     (2) 
smouk]     (2) 
smotfk] 

smari]    (2) 

smF?] 
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[m]  smog  [mag] 

smo  c  k  [ ma  k ] 

br >    bw~<br/^spw 

[bw] 


[br] 


[spw] 


brew 

[bwu] 

brush 

[bWAj] 

bread 

[bwed] 

br  ight 

[bwaTt] 

broke 

[bwook] 

bring 

[br  irj] 

brick 

[bn  k] 

br  im 

[spw /m] 

brown 

[spwaun] 

APPENDIX  G 

PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES 

FOR  SUBJECT  2 


APPENDIX  G:   PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES  FOR 
SUBJECT  2 

Subject  2 

Pretraining  phonological  evaluation 

Phonetic  realizations  for  consonant  singletons 

Fr  icatives 


f 

— > 

f-wfW                ji 

[f] 

fight 

fish 

fun 

food 

phone 

[fai] 
[fi] 

[fA] 
[fu] 
[fou] 

[fw] 

feed 
face 

[fwi] 
[  f  we~i  ] 

f 

— > 

w 

/v 

V 

[w] 

cough 

mg 

[kawi] 

knife- 

-i 

[nai  w  i  ] 

laughing 

[13CW  1  ] 

leafy 

[  1 1  w  i  ] 

roof- 

L 

[wuw  i ] 

f 

— > 

0 

/ 

# 

[0] 

cough 

knife 

laugh 

leaf 

roof 

[ko] 
[nai  ] 
[lac] 

[li] 
[wu] 
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-> 

v~/  w^ 

-  bw  ~  f             /    # 

[v] 

valentine 

[v  at  jatai  ] 

vein 

[veT  ] 

verb 

[vj] 

Vic 

[VI] 

vote 

'vou] 

[w] 

vase 

'veT  ]  ,     [wel  x 

vow 

wau  ] 

vat 

W  3£X] 

[bw] 

vacuum 

bwe"i  ko] 

vine 

rbwaT  ] 

[f] 

vanilla 

f  alela] 

vet 

fe] 

> 

W- — '   V 

/   V                 V 

[w] 

shaving 

J~e7  wi  ] 

glove-i 

gluwi  ] 

waving 

wel  wi  ] 

stove-i 

touwi ] 

driving                 | 

dral  w  i  ] 

[v] 

screwdriver 

kudrai  vtf] 

> 

0 

/       * 

[0] 

shave                     | 

JeT] 

glove                     | 

glu] ,     [glA] 

wave                       [ 

wel  ] 

stove                    [ 

tou] 

dr  ive                      [ 

droT] 
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e 

— >  tf 

] 

# 

[tj*A  W9] 

/ 

thumb 

e 

— >jzf 

/ 

h 

V 

[0] 

/ 

toothbrush 

[tubA] 

0 

—  >    ?~ 

[?] 
[0] 

'    0 

/- 

with 
teeth 

# 

[wi7] 
[ti] 

T> 

— >  a  <~ 

[d] 

■J 

/• 

they 

[del] 

[d~ 

-%] 

this 

[di?]     (11),    [di] 

(2)  , 

"b 

>   w 

/ 

h 

V 

[w] 

feather 

[fewar] 

s 
s 

>    s  ~ 

[s] 

>    w 

r 

Santa 

sock-i 

sun 

sick 

see 

soup 

sock 

sad 

same 

say 

V 

V 

[sae  i  ]  ,     [ssen] 
[  sa  k  i  ] 

[SA] 

[sik] 

[si] 

tju] 

[ja.] 

[J*.] 

[J-ffT] 

[|eT] 
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[W] 

■>    ?- 
[?] 


z >    z 


[z] 


[31 


:*$] 


•>    w 
[w] 


— >  p 


juicy 

d^  uw  1  ] 

glasses 

glauw 1 ] 

/        * 

this 

di]     (2) 

,    [di?]     (11) 

bus 

bA] 

juice 

c^u] 

mouse 

mau] 

%                 1  # 

zipping 

zi  pwi  ] 

Ziggy 

zi  gi  ] 

zero 

z  1  wo] 

zipper 

zip*], 

^Z  1  W3*] 

zebra 

z 1 bwa] , 

[ti  bwa] 

zoo 

311]     (2) 

zip 

31^ 

zone 

^oun] 

zing 

3T] 

zap 

djae-  ] 

zoom 

<%u] 

zinc 

<%i] 

V 

cheesy 

t|  i  w  1  ] 

nosy 

nou  w  1  ] 

bus-i 

bAWl  ] 

/                * 

[0] 


buzz 


bA 
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J >  w-—  0 

[w] 
[0] 

j — >  0^7 

[0] 


[?] 

3  — >  w 

[w] 

h >  h 

Stops 

p >  p 

p >  w 

[w] 


p >  0  ~_,  p 

[0] 


noise 
rose 
stairs 
toes 

#  

V 


fishing 
brushing 


fish 

wash 

brush 

crash 

toothbrush 

push 

V  V 


soupy 

Snoopy 

soapy 


[noi  ] 
[wou] 
[tee] 
[too] 


[f I wi ] 
[bAi] 

[fi]     (2) 
[via.] 

[bwA] 
[  k  wel ] 
[tubA] 
[po7] 


television         [telawiwi] 


[fuwi ] 
[J"uwi] 
[f  ouwi  ] 


cup 


kA; 


[p] 
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jeep 

[<%'  1 

mop 

[ma] 

soup 

[Jul 

chip 

[tf  i  ]  ,    [fip] 

soap 

[soup],     [Jou]     (2) 

jump 

rope 

[djAmwoup] 

chip 

[t("i  ]  ,     [tf  i  p] 

b >   b 


b 

—  >  0 

[0] 

1       # 

cob 

[k«t] 

tub 

[tA] 

snub 

[J"a] 

stab 

[tat] 

job 

[<%CL] 

t 

>    t 

/* 

t 

>     w— ' 

t 

/     V                 V 

[w] 

later 
cutting 

fatty 
biting 
skating 
skeleton 

[lei  W31] 

[kAWI ] 
[  f  ae-w  i  ] 
[bai  w  i  ] 
[kel  w  i  ] 
[  ke.ki  tin] 

t 

— >  0_ 

1- 

/  . 

# 

[0] 

fight 
eat 

[faH] 

[i  ] 
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d    - 


[?] 

[X] 

—  >   d 
■  —  >   w 

[w] 

->   0 

[0] 


k >   k 


k   - 


—  >   0  ~  ? 

[01 


vote 

boot 

cut 

got 

put 

vat 

shut 


V 


[? 


spider 
scooter 

# 

sad 

sled 

spade 

speed 

feed 

#    

V   \ 

k~  x 

duck 

tack 

cake 

Vic 

book 

fake 


[voir] 

[bu] 

[kA] 

fga?]     (2] 

[pu?] 

[waex] 

[|AX] 


[paiwa1] 
[kuwzf] 


[/at] 

t/ra] 

[pel  ] 
[pi  1 
[fwi] 


[dA] 
[tat] 
[kei  ] 

[v.  ] 
[bA] 
[fel?] 
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[k] 


[x] 


[f*?] 

[pou?] 

[pe?] 

[si?] 

[sik] 

[w«k]     (2) 

[bleTk] 

[bae,x] 

[Jeix] 

[j'ei  x]  ,     [j"e7  ] 


g >   g 


g   — >   0 


[0] 


Affricates 
tf     — >    tf 

tf     — >   0 

[0] 

%     — >    ^ 

%    — >    c^^J 


[p»] 

[fA] 

[fa] 

[bwae.] 

[slA] 


[kas.] 

[pH 
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n >    n 

n >   w 

[w] 

n >   0  ~ 

[0] 


[<ij  ]  cage-i  [ket  d$  i  ] 

[J]  page-i  [pel  J"|] 

[w]  bridge-i  [bwiwi] 

[0]  badge-i  [baei] 

dj    — >  0  /    # 

[0]       cage         [kel] 

page         [pel]  (2) 
bridge       [bwi] 
badge        [bel] 
Nasals 

m >  m 

m >  0 

[0] 


comb 

[kou] 

same 

[jel] 

zoom 

[63U] 

gum 

[gA] 

I'm 

[57] 

# 

V                V 

skinny 

[kiwi  ] 

zany 

[fei  wi 

/ 

# 

pin 

[pi] 

sun 

[SA] 

phone 

[fou] 

shine 

[Jai] 
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stone  [tou] 

[n]  queen  [kwin] 

plane  [pleTn] 

brown  [fwaun] 

zone  [xoon] 

one  [w/\n]     (2) 

0 >   w  /    V   V 

[w]  hanger  [haewzr] 

rj >  0  ^ — '  K)  —    n  /     # 

[0]  wing  [w/ ] 

string  [ tr i ] 

washing  [wawi ] 

shaving  [  Pe~i  w  i  ] 

fishing  [ f i w i ] 

[rj]  sting  1 1 » ^  ] 

[n]  going  [g^n] 

Liquids 
1    — >    1  /# 


1 >    1~  w~  j  J    V    V 

[1]  yellow  [dlou] 

television  [ttlawiwi] 

skillet  [ki  I*  ]  ,     [kiwi] 

[w]  jelly  [d^g-wi] 

[j]  valentine  [vsejataT] 

1 >    i  ^  v—  0 


[1]  tail  [tell] 


314 


school 

[kul]     (4) 

nail 

[ne~i  1] 

pill 

[pil] 

pull 

[pul] 

[V] 

sell 

[J9Z2] 

skill 

[kTa] 

shovel 

[  Ja  wo] 

candle 

[kae.no] 

spoil 

[poi  a] 

[0] 

small 

[fa]     (2) 

fall 

[fa] 

Jill 

[<%i  1 

all 

[CL] 

hole 

[hoo] 

r >   w 

/' 

/    V                V 

[w] 

roof 

[wu] 

rose 

[wou  ] 

rocky 

[wak i ] 

rosy 

[wouk i ] 

r  ight 

[wal  ?] 

zero 

[z i wo] 

cherry 

[tfewi]    (2) 

Glides 

w >   w 

/ 

/  '  — 

V                 V 
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j >    j  ~  w 

~ 

*      1 

# 

[j] 

"yeah" 
you 

tj£] 

[ju] 

[w] 

yo-yo 

[woDwou] 

[<t>] 

yellov. 

[alou] 

j >  w 

/ 

V 

V 

[w] 

yo-yo 

[wouwou] 

Phonetic   rea 

lizations 

of 

consonant   clusters 

sp >    p 

[p] 

speak 
spade 
spook 
sport 
speck 

[pi] 

[pel] 

[pu] 

[p3T] 

[pe?] 

st >    t 

[t] 

sting 

state 

stab 

stew 

start 

[t.rj] 

[teT] 
[tae.] 

[tu] 
[to.] 

sk >    k 

[k] 

skip 
scat 
scoot 
scar  f 
skunk 

[ki  ] 

[ksfc] 

[ku] 

[kal 

[kA] 
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si    - 


—  >   si  - 

^sl 

~~>  r  ■ — -  sw 

[si] 

sleep 

Sli]     (2) 

sleeping 

si i  w  i ] 

(2) 

sly 

slai  ] 

sleigh 

si  el  ] 

sloppy 

Slawi  ] 

[si] 

slide 

slai  ] 

(2) 

[;] 

slam 
sled 

|ea] 

[sw] 

slip 

SWI  ]  , 

[sli] 

-->;- 

'    s 

[p 

snakes 

snap 

Snoopy 

snow 

snub 

'JST] 

fuw  i  ] 
J  50] 

[s] 

sneaky 
sneak 

SlWi] 
S'l?] 

snack 

rsse?]  , 

[J*] 

—  >  f  ~ 

J~ 

-    m 

[f] 

smog 

smart 

smug 

smack 

smear 

rfa] 

fa] 

rfA] 

f  36?] 

f  75] 

[P 

smile 

r  J"al  wl] 

,     [faiwl 
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smock 

[Jo.] 

[m] 

smell 

[mel],    [fS5] 

br >    bwN 

^  br 

[bw] 

brew 

[bwu] 

broke 

[bwou] 

brush 

[bWA  ] 

bread 

[bwea] 

br  idge 

[bwi  ] 

[br] 

brick 

[bri] 

Follow-up  phonolo 

gical   evaluat 

ion 

Phonetic   rea 

lizations    for 

consonant   singletons 

Fr  icatives 

f >    f 

/,' 

f >   w 

/  V                V 

[w] 

knif e-i 

[n5Ti  w)  ] 

laughing 

[13E.W  l  ] 

leafy 

[  1  i  W  1  ] 

f >   0 

/         * 

[0] 

scarf 

[ka.] 

cough 

[ko] 

knife 

[not] 

laugh 

[la*] 

leaf 

[li]     (2) 

V >     V 

/• 

V >     W  -~  V 

/' 

V 

[w] 

driving 

[droTiwi  ] 
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—  >   0 


[0] 


\ 


■>  e 
•>  0 

[0] 


[d 


>5    — > 


[3; 


s >    s 


[s] 


screwdr  iver 

[  krudrai  war] 

television 

[ telsw 

.Jan] 

oven 

[3W  1  ] 

glove-i 

[glAw 1 

] 

waving 

[f wel v 

»] 

shaving 

[fSiv. 

] 

# 

[dr  oT  ] 

drive 

wave 

[weT  ] 

five 

[feu] 

glove 

[glA] 

(2) 

shave 

[j*  ] 

# 

teeth 

[til 

mouth 

[moo  ] 

/• 

that 

[*»,] 

these 

[%  i  ]  , 

[di] 

this 

[%■?] 

(9),     [d.?] 

the 

[di] 

there 

[del] 

V                V 

feather 

[f«3^] 

/* 

sun 

[  SA  ] 

319 


sad 

[sae.] 

sell 

[sel] 

sick 

[SI?] 

say 

[sei  ] 

[P 

sock 

soup 

saw 

seat 

soapy 

[Jak] 
[ju] 
[p] 
[j".] 
[J  ou  p  i  ] 

>    w  ~* 

s  . — ■ 

z~J~   b 

h 

V 

[w] 

juicy 
glasses 

[dj  uw  i  ] 
[glae-wi 

] 

[s] 

icy 

[ST  s  i  ] 

[z] 

mousy 

[mciu  z  i  ] 

rjl 

bus-i 

[b^Ji ] 

[b] 

dressy 

[drebi  ] 

->   0 

/ 

# 

[0] 

bus 
juice 
ice 
horse 

[bA] 

[<%u] 

[57] 

[ho] 

vase 

[veT ]  , 

[vei?] 

—  >    z  --> 

3 

/• 

[z] 

zipping 

zap 

zing 

[z ipi ] 

[z*] 

[zirj] 
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zone 

[  z  00  n  ] 

zip 

[Zl] 

'3] 

zoom 

[3U] 

zoo 

j 

[3U]     (2) 

z 

>   w  -»  z 

~3         /  v 

V 

[w] 

noisy 

[noT  w  1  ] 

rosy 

[wouw 1 ] 

[z] 

nosy 

[nouz  1  ] 

music   box 

[m  juz  1  kbaks] 

[3] 

buzzing 

[b/\y] 

z 

—  >    0 

/        • 

[0] 

noise 

[n3T  ] 

rose 

[wou] 

nose 

[nou]     (2) 

buzz 

[bA] 

cheese 

[tp] 

J" 

— >J 

/♦ 

j 

— >J  _ 

w                /  V 

V 

[I] 

brushing 

[bWA^I  ] 

fishing 

[f ifi] 

crashing 

[kr  se. J 1  ] 

washing 

[j"waj"i] 

[w] 

pushing 

[powi ] 

I 

—  >    0 

/        * 

[0] 

brush 

[bWA] 

fish 

[fi]     (2) 
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crash 

[kwei ] 

wash 

[Vwa] 

push 

tpu] 

3  —  >; 

/ 

V               V 

ir 

television 

[tef  a  wi  (an] 

h >  h 

/ 

# 

Stops 

p >   p 

/ 

# 

p >   p~ 

b 

/    V                 V 

[p] 

chip-i 

soapy 

zipping 

[tf  i  p.] 
[soupi ] 
[zipi] 

[b] 

cup-i 

sloppy 

zipper 

[kAbi ] 

[slabi ] 

[z  i  brf]  ,     [ziba] 

p   ___>   0  _ 

? 

/ 

# 

[</>] 

/ 
soup 

[/»] 

cup 

[kA] 

jeep 

[dji] 

lip 

[ii] 

mop 

[ma] 

[?] 

chop 
ship 
snip 
step 
keep 

[ta?] 

[J.?] 

[J,?] 

[tt?l 

[ki?]f    [ki]     (5 
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:p] 


b >    b 


b   - 


->   0 

[0] 


t 

- 

- 

-> 

t 

t 

- 

- 

-> 

w 
[w] 

t  - 


—  >    0  - 

[0] 


stop 

[stap]     (2), 

[sta?] 

slip 

[sli p] ,     [sli 

] 

sheep 

[JVp] 

snap 

[natp] 

jump   i 

■ope 

[cfc$A  WOup] 

# 
V 

V 

cob 
tub 
verb 
job 

jab 


[ka] 

[tA] 

[dja] 


[?; 


eating 

[l  Wl  ] 

cutting 

[kAWI ] 

fatty 

[f  36.WI  ] 

biting 

[  bai  w  i  ] 

/  .   . 

# 

boot 

[bu] 

cut 

[kA] 

spit 

[pi  ] 

pot 

[pa] 

shut 

[JA  ] 

brat 

[bwae?] 
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r  ight 

[wa.i  ?] 

put 

[pu?]     (3 

eat 

[»?]        (2 

it 

[i?]     (3) 

d 

—  > 

d 

// 

d 

—  > 

d 

/  v             V 

[d] 

spider 

[paTdtf] 

d 

—  > 

0 

/        i 

[0] 

feed 
need 
sled 
bread 

speed 

[fi] 
[ni  ] 
[slga] 
[bwe] 
[p'<] 

k 

—  > 

k 

h 

k 

—  > 

k  ~- 

g 

!v 

V 

[k] 

okay 
sock-i 
sneaky 
cookie 

[okei ]     ( 
[jaki] 

[si k  i  ] 
[ ku  k  i  ] 

[g] 

bookie 

ducky 

rocky 

[bug  i ] 
[dAg  i ] 
[wag i ] 

k 

—  > 

$~ 

?- 

/ 

# 

[0] 

back 
book 
duck 

[bx.] 

[bu] 

[dA] 

(2) 
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fake 

[feT] 

sack 

[sac] 

[?] 

cake 

[kei?] 

chalk 

[tfa?] 

jack 

[<%=£?] 

sick 

[SI?] 

truck 

[trA?] 

[k] 

snack 

[naek],    [pe.k] 

sock 

[jak] 

g >  g 

/v 

g  -  — >   0 

/    • 

[0] 

pig 

[pi] 

smog 

[ma] 

egg 

[el] 

dog 

[da],     [du] 

brag 

[brae.] 

Af f r  icates 

%     — >    tf 

/• 

tf     — >    t(~ 

-»~f      / 

V                 V 

[tf] 

peachy 

[p'tj  ,   ] 

[g] 

watch-i 

[wagi ] 

[f] 

catching 

[kaeji  ] 

tf    — >  0  - 

[01 

'7         / 

# 

/ 
peach 

[pi] 

watch 

[wo.]  ,     [wa?] 
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[?] 

catch 

[k-x.1] 

<%  — >  <% 

/\ 

<5  ___>  ^^ 

3 

h 

V 

[<%] 

page-i 

[peid^i  ] 

cage 

[  k  el  CI5  1  ] 

[3] 

br idge-i 

[bwixi ] 

a3  — >  jzs 

/        • 

[0] 

page 

[peT]     (2) 

badge 

[bae] 

cage 

[keT] 

br  idge 

[bwi] 

Nasals 

m >   m 

/ 

# 

V                V 

m >   tf>  ~~>  ra 

/ 

# 

[0] 

comb 

[koU] 

same 

[sel] 

zoom 

[3U] 

gum 

[gA] 

vacuum 

[V3C-3U] 

[m] 

thumb 

[9Am] 

gym 

[dji  m] 

slam 

[si  sem] 

br  im 

[bwt  m] 

n >    n 

/ 

# 

n >    n  -— . '  w 

/  v 

V 
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[n] 

vanilla 

[vani  da 

[w] 

skinny 

[kiwi] 

n >   n  ^ 

0 

/        ' 

[n] 

in 

[m]     (2 

zone 

[  zoUn] 

bran 

[brsen] 

phone 

[f  oon] 

shine 

[Join] 

[0] 

vine 

[vaT] 

sun 

[sa] 

fan 

[fat] 

chain 

[t(e-i] 

skin 

[ki] 

o  — >  n 

/  V                 V 

t0] 

hanger 

[haena*] 

o  — >  0 

/ 

[0] 

wing 

[wi  ] 

pushing 

[  pu  W  1  ] 

eating 

[  1  WI  ] 

cutting 

[kAWI ] 

buzzing 

[bA7,l  ] 

Liquids 

1 >    1 

1 

# 

[1] 

laugh 

[lat] 

lip 

[ll  ] 

leafy 

[ll  W  l] 
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1    - 


—  >    1 

[1] 


1 >    1 


tl] 


[0] 


r >   w 


[w] 


laughing 
V  V 


[1  aew  i  ] 


valentine 

[vse.  lstai  ] 

jelly 

[05e.l1  ] 

skillet 

[kill],    [ki] 

yellow 

[alou] 

skeleton 

[kelatTa] 

/        * 

jail 

[05  ell] 

nail 

[neT  1] 

pill 

[P'l] 

sell 

[sel] 

Jill 

[aj'l] 

pull 

[pu] 

fall 

[fa.] 

small 

[ma]  ,     [mo] 

school 

[ku]     (4) 

# 

V              v 

rose 

rocky 

roof-i 

r  ight 

ready 

zero 

Lor  i 


[wou] 
[wagi  ] 
[wuk 1 ] 
[war?] 
[wew 1 ] 
[ z 1  wo] 
[lOWl ] 


Glides 


w >    w 


328 


j >    j  ~s   dg 

tj] 

[%] 
[0] 
j  — >  d3 
[<£] 


"yeah" 
you 
yo-yo 
yellow 

V 


[j*] 
tju]     (2) 
[d? oucfcj  oU  ] 
[alou] 


V 


yo-yo  [cbjOudjou] 

Phonetic   realization   of    consonant   clusters 


sp   - 


— >  p  ~ 

sp 

[p] 

speak 

spin 

spell 

spy 

spook 

[sp] 

spool 
sport 

st   - 


>     St- 

[St] 


t] 


stem 

state 

stamp 

stop 

star 

sting 


[p"«  ] 

[p>]     (2) 
[pel]     (2) 
[pST] 

[pu] 

[spul] ,     [pu] 

[spo] 

[St  £~&  ] 

[steT] 

[st  at?] 

[stap]     (2),     [sta?] 

[sta],     [to.]     (2) 

[t7] 
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sk    - 


si    - 


step 

[tt7] 

stab 

[tat] 

stew 

[tu] 

start 

[ta] 

—  >   k  ~ 

sk 

[k] 

ski 

ki]     (2) 

skin 

rkm] 

scale 

keTl] 

scat 

katj 

skirt 

W] 

[sk] 

skunk 

SkA] 

skinny- 

sk  i  w  i  ] 

—  >    si 

[si] 

sled 

slffi] 

slug 

SlA] 

sloppy 

slabi ] 

slow 

slog] 

slide 

slaT]     (2) 

—  >    n  -^ 

•f~ 

■>    s  • — '  sn 

[n] 

snake 

nei  ]  ,     [Jsi?J 

snack 

nae.?]  ,     [fae-k] 

snap 

nsep] 

snow 

nou] 

snub 

nA] 

[J] 

snip                       | 

J"1?] 

snakes                   | 

fei?] 
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br    - 


Snoopy 

[Juki] 

[s] 

sneaky 

si  ki  ] 

sneak 

[si?] 

[sn] 

snail 

sneiu]  ,     [fit  1 

—  >   m  ~ 

sm 

[m] 

smell 

rmel]     (2) 

smack 

mae^?] 

smart 

'ma] 

smock 

ma] 

small 

ma]     (2) 

[sm] 

smile 

smaT  wl] 

—  >   br~ 

-■  bw 

[br] 

break 

brel  ] 

braid 

brel]     (2) 

brag 

brae.] 

brad 

br=e] 

bribe 

broT] 

tbw] 

brim 

bwi  m] 

brush 

bwA] 

broke 

bwoo] 

brew 

bwu] 

brown 

bwaon] 
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APPENDIX  H:   PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES  FOR 
SUBJECT  3 

Subject   3 


Pretraining   phono 

logical    evaluation 

Phonetic   rea 

lizations 

of 

consonant   singletons 

Fr  icatives 

/ 

# 

V 

f >   f 

V 

/ 
/ 

# 

# 

v >   V 

/ 

V 

V 

# 

9 >  g 

/ 

# 

[g] 

thumb 

[gAm] 

9 >    f~ 

9 

/ 

# 

[f] 

mouth 
with 

[mauf  ] 
[Wi  f  ] 

[9] 

tooth 

[tu9] 

*t>  — >    d 

/ 

# 

[d] 

there 

this 

these 

■s 

[dr*z]     (4) 
[dis]     (7) 

[  d  i  z  ]  ,     [  Vi  z  ] 

^ >   d 

/ 

V 

V 

[d] 

f  eath 

/# 

er 

[fed*] 

s >    s 

/ 

V 

V 

# 
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z >    z 


J    ->  I 


[5 


[s] 


# 

V 

V 

# 

/'■ 

/■■ 

V 

# 

shoe 

[Ju]     (3) 

shave 

[JeTv] 

shirt 

[Jit] 

ship 

[fip] 

shine 

[Jain] 

brushing 

[br  A^irj] 

brush 

[brA[] 

tootht 

rush 

[  tUSbWAJ" 

she 

[si] 

sheep 

[sip] 

shut 

[SAt] 

shark 

[sajfk] 

show 

[  sou  ] 

f ishin 

g 

[  f  1  Sir]] 

pushin 

g 

[pusi  nj 

crashing 

[kr  3e  s  i  n 

wash  in 

g 

[was  i  rj  ] 

fish 

[f  i  s] 

push 

[pi  s] 

334 
wash  [wa.s] 

crash  [kraes] 


b >   b 


t >    t 


d >   d 


k >    k 


g >   g 


3  — >  3  /  V  v 

h  — >   h  /#   

Stops 


p >   p 


/# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 
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Affricates 


Nasals 


m >  m 


n >   n 


i] >T 


# 

V 

V 

# 

# 

V 

V 

# 

V 

V 

# 

Liquids 

1 >    w 

/• 

[w] 

laugh 

[waf] 

lip 

[Wlp] 

little 

[Wltl] 

leafy- 

[Wlf i ] 

laughing 

[wae.fi 

1 >    1 

/    V                 V 

r >    r 

r 

/     V                 V 

"3 


336 


Glides 
w >  w 

J  — >  J  

V 

Phonetic  realizations  for  consonant  clusters 
sp >  p 


tPl 

speak 

[p-k] 

spill 

[P'l] 

spell 

[pel] 

spot 

[pat] 

spy 

[poi] 

St 

>    t 

[t] 

sting 

[t.Kj] 

step 

[t£p] 

stamp 

[  taemp] 

stove 

[ touv] 

stew 

[tu] 

sk 

>    k 

[k] 

ski 

[ki  ] 

skin 

[k.n] 

scale 

[kell] 

scoot 

[kut] 
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si 

>    sw  ^ 

saw 

[sw] 

sleep 

[swip]     (3) 

slam 

[swatm] 

slug 

[swAg] 

sloppy 

[swap!  ] 

slip 

[swip] ,     [sawi p] 

[saw] 

sleigh 

[saweT ] 

sled 

[sawed] 

slow 

[sawou] 

slap 

[sawsep] 

slide 

[sawoid]     (2) 

sn 

>    sw~ 

saw 

[sw] 

sneak 

[swi k] 

snail 

[swef 1]     (2) 

snack 

[  swaek] 

snow 

[swou] 

snake 

[  s  we~\  r|  k  ] 

[saw] 

snap 

[sawae/p] 

snub 

[sawAn] 

snip 

[sawi p] 

sm 

>    saw~ 

sw 

[saw] 

smell 

[sawtl] 

smack 

[  sawae^k] 

smock 

[  sawak] 

smile 

[sawSTil] 

smar  t 

[sawatft] 
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[sw]      smog         [swag] 

small         [swal] ,  [sawal] 

br >  br 

Follow-up  phonological  evaluation 

Phonetic  realizations  for  consonant  singletons 
Fr  icatives 


f 

>   f  —  sf 

/• 

[f] 

fight 

[fait] 

food 

[fud] 

fake 

[feTk] 

fall 

[fal] 

face 

[feis] 

[sf] 

for 

[sf  5?] 

fan 

[sf  se-n] 

fun 

[sf/\n] 

phone 

[sfoun] 

f  — >  f 


V >  V 


>    9 

/ 

V 

>    9  ~ 

f 

/ 

[6] 

teeth 

[f] 

mouth 

[tie] 

[mauf  ] 
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*- 


**" 


1" 


[s] 


[d£»] 
[diz] 
ftis],     (3),     [d.s]     (12) 

[fsdtf] 


shoe 

[fu]     (3 

shave 

[J§Tv] 

shirt 

[J^t] 

she 

[Ji] 

show 

[J"<5T3] 

push 

[puf] 

wash 

[waf] 

brush 

rbr*j"] 

crash 

kr  at  J"] 

shape 

sel  p] 

shut 

SAt] 
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shark 

[satfk] 

fish 

[pis]  , 

[f '[] 

r— >r 

/v 

V 

3  — >  5 

h 

V 

h >   h 

/• 

Stops 

1* 

p >   p 

/» 

V 

b >   b 


t >    t 


d   - 


d   - 


-->  d 

/; 

V 

-->  d~ 

0 

/ 

# 

[d] 

speed 

food 

sad 

sled 

bread 

[spid] 

[fud] 

[saed] 

[swtd] 

[bred] 

[0] 

s  ide 
br  ide 

[s5Ti] 
[brai] 

341 


k >   k 


g >   g 

Af f r icates 

*     — >    ?    ' 
ttf] 


tstf  ] 


t[    — >   tf 

%   — >  <%  , 
[45] 


spade 
slide 


[stei  ] 

[swal  ]  ,     [swai  d] 


[tf  I  z] 

[tfok] 

[tf  i  kan] 

[tf.  p] 

[tf»  k] 

[stj-£>],    [tfe>; 

[stp  n] 

[st|ap] 

[stf  u] 
[  s  tj"  eT  n  ] 


[c^i  p] 


342 


jelly 

[d3E.ll] 

gym 

[d3.n1] 

[sdj] 

jack 

[sd;  am.  k] 

jump 

[sd^Amp]  , 

[djAmp] 

%      — >  % 

/'- 

V 

# 

Nasals 

m >  m 

n >   n 

r)   — >  rj 

Liquids 
1 >   w 

[w] 


1 >    1 


[1] 


laugh 

[wsef] 

leaf 

[w'.f]     (2) 

leafy 

[  w  i  f  i  ] 

lip 

[wi  p] 

lid 

[wid] 

/v 

V 

jelly 

[cfejEl.] 

vanilla 

[m  la] 

yellow 

[  jelou] 

343 


television 

[  televijan] 

almos  t 

[almoust] 

[w] 

valentine 

[vatwarj  tai  n] 

spatu] 

a 

[paet^  wa] 

1  — >  1 

/ 

# 

r >   r 

/' 

A 

V 

Glides 

w >   w 

/* 

h 

V 

j    — >    j 

/* 

/' 

V 

Phonetic   rea 

lizations 

of    consonant   clusters 

sp >    sp  ~ 

-  P 

[sp] 

speak 

[spik] 

spell 

[spel]    (2) 

spy 

tspaT] 

spot 

[spat] ,     [pat] 

spill 

[sp.l]     (2),     [p.l] 

[p] 

spit 

[pit] 

speck 

[pek] 

spoon 

[pun] 

spider 

[pal  dtf] 

spatul 

a 

[paetj"  wa] 
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st    - 


sk   - 


si    - 


>     St  — 

s  t 

[St] 

sting 

'Stirj] 

stop 

[stap]     (3) 

stew 

stu] 

stem 

stem] 

stone 

stoon] 

[t] 

step 

ttp] 

stairs 

teJz]     (2) 

stove 

touv] 

star 

toy]     (3) 

stuff 

tAf  ] 

—  >    sk— . 

*  k 

[sk] 

skip 

skip] 

skirt 

sk^t] 

skinny 

s  k  i  n  i  ] 

skill 

skil] 

scale 

skei 1] 

[k] 

skin 

kin] 

skating 

k  el  n  i  >]  ] 

scarf 

katff] 

sk  i 

k\]     (2) 

school 

kul]     (3), 

[skul]     (2 

-->    sw 

[sw] 

slow 

swou] 

slap 

SW3fcp] 

slug 

swAg] 
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sled 

swed] 

sleigh 

swel  ] 

-->    sw 

tsw] 

sneak 

swiqk] 

snip 

swi mp] 

snake 

swel  Kjk] 

(3) 

snap 

swag.pl 

sm  -- 


br   - 


[sw] 

smell 

swel]     (2) 

smack 

swsck]     (2) 

smoke 

swouk] 

small 

swal]     (2) 

smile 

swoT  1]     (2) 

[sm] 

smock 

smak] 

smug 

smAg] 

- 

->   br  ~. 

j  sbr 

[br] 

brick 

bri  k] 

br  idge 

bn  dj] 

bread 

bred] 

brew 

bru] 

brush 

brA|] 

[sbr] 

brim 

sbr i m] 

break 

sbrel  k]  ,     [breT  k 

brain 

sbreT  n] 

bran 

sbr  ae-n] 
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SUBJECT  4. 


Subject  4 


Pretraining  phono 

logical   evaluation 

Phonetic   rea 

lizations   for 

consonant   singletons 

Fricatives 

f   — >   p~ 

b 

/• 

[P] 

fishing 

[pi  sir)] 

face 

[pel  s] 

fat 

[paet],     [bact] 

for 

[po]     (2),     [b5i] 

[b] 

fight 

[bol  t] 

feed 

[bid] 

f  ive 

[boTb] 

fork 

[DAk] 

fan 

[bacn] 

f    — >   p 

/v             V 

/          # 

[p] 

/ 

coughing 

[kapirj  ] 

knif e-i 

[nan  pi  ] 

laughing 

[lae-piKj] 

leafy 

[  1  i  P  i  ] 

roof-i 

[wup l ] 

scar  f 

[kap] 

knife 

[naTp] 

laugh 

[l*p] 

347 


348 


leaf 

[lip],     [lis] 

roof 

[wup] 

V 

—  > 

b 

V                 V 

[b] 

vacuum 

vanilla 

vat 

vine 

vase 

shaving 

dr  iving 

waving 

glove-i 

stove-i 

[bae-kum] 
[bela] 
[bae-t] 
[ba7  n] 
[beTs]     (2) 
[  t  el  b » rj  ] 

[  d  ai  b  i  rj  ] 
[wel  bit]  ] 
[gib'i  ] 
[toubi  ] 

V 

—  > 

b 

/        » 

[b] 

shave 
f  ive 
wave 
glove 
stove 

[J SI  b] 
[bal  b] 

[wel  b] 

[gTa  b]  ,     [gAb 

[toub] 

8 

—  > 

b-w  t 

/• 

[b] 

thumb 

[bAm] 

[t] 

thought 

[to] 

9 

—  > 

f~  p 

/        « 

[f] 

mouth 

[raau  f  ] 

[p] 

tooth 

[tup] 

349 


\ >   d 

[d] 


^—y-b 


the 

[di] 

this 

[dip]  f    [ti] 

that 

[dae.]     (3) 

them 

[di]     (2) 

there 

[dta] 

V 

V 

s 

D  ~ 

[J] 

[s] 
[sj] 

s  "- 

-  SD 
sock 
sun 
sad 
sell 
sack 
sir 
sent 
soup 
sick 

s 

— > 

s 

/v 

s 

s   ~ 

[s] 

[?1 

1 

'   / 

bus 

juice 

mouse 

dress 

ice 

house 

[jak] 

[jT"5n] 

[jafcd] 

tjil] 

[jaek] 

tso] 

[sTap] 

[sjup] 

[sj.k] 

[bis] 

[dus] 

[maus] 

[dis] 

[51s] 

[hau?] 


350 


this 

[di?] , 

[t.?] 

yes 

tj€?] 

> 

j  ~ 

-  z 

/. 

[j] 

zoo 

Ziggy 

zap 

zinc 

zero 

[Jul]  , 

[  j  i  g  i  ] 
[jag.pl 
[jik] 
je-wo] 

[ju] 

[z] 

zebra 
zing 
zone 
zany 

z  i  ba] 
[ziijg] 

zoun] 
'  zeT  ni 

,     [diba 

] 

> 

z  ~ 
[z] 

[j] 

j 

cheesy 
noisy 
music   box 
rosy 

V 

[  1 1  z  i  ] 
n5~i  z  i 
juzi  b 
woo  j  i 

] 

0L?] 

] 

> 

z  *— • 

0' 

cheese 

# 

[z] 

[  t  i  z  ] 

noise 

noTz] 

stairs 

tTiz] 

(2) 

buzz 

bAZ] 

nose 

nouz] 

[0] 

was 

bears 

because 

W  1  ] 

bo]  , 
b  i  k  i  ] 

[bTaz] 

351 


If] 


J" 


—  >    j 


[J] 


[S 


S  ->  s 


f- 


[s] 

—  >    s  ~- 

[s] 


3  - 


V 

->  *5 

-->   h 


Claus 

kwo[] 

rose 

woof] 

/• 

shirt 

jut] 

shake 

jei  k] 

sheep 

jip] 

show 

jou] 

shoe 

ju]     (2),     tfu] 

shave 

|e-lb] 

shampoo 

Jae-pu] 

/     V               V 

pushing 

pUJ*(K)] 

washing 

wsefi  kj  ] 

brushing 

b£SlKJ  ] 

fishing 

PI    SIKJ] 

/   — * 

fish 

pis],     [ bTa  s ] 

brush 

bis] 

crash 

kaes] 

toothbrush 

tubi s] 

wash 

wop 

push 

bu|]  ,     [pu] 

V               V 

television 

tela  bi  ogan] 

r      /  — 


352 


Stops 
p >   p 


[Pi 


[b; 


p  — >  p 


[it.r,] 

[but'i  ] 


353 


t 


cutting 

[kit  ■•]] 

skating 

[ke~7  tirj  ] 

valentine 

[baelantaTm] 

[d] 

biting 

[baTdi  n  ] 

sweater 

[wedu] 

skeleton 

[kaeladi  n] 

>   t  ~~> 

0 

# 

[tj 

fight 

[boTt] 

eat 

[it] 

shirt 

[jut] 

kite 

[kZTTt] 

start 

[tat] 

[0] 

that 

[dae.] 

thought 

[to] 

out 

[5a] 

d >  d 

V 
# 

V 

# 

k >   k 

V 

# 

V 

# 

g >  g 

V 

V 

# 

Affricates 

9  — >  ' 

# 

354 


1     " 


*f     " 


%     — 


d*,  — 


*5 


[t] 

cheese 

chin 

chop 

chew 

chain 

ttiz] 

[tT5n] 
[tap] 
[tu] 
[teTn] 

->  ?j  ~  j 

V 

V 

[?j] 

catching 
peachy 

[ki?j  19] 
[p'?ji] 

[j] 

watch-i 

[waj i] 

->?;- 

-I 

# 

[7J-J] 

catch 

[ki?J] 

peach 

[p«'/] 

watch 

twa?p, 

[waf] 

->   d 

# 

[d] 

j  uice 

jeep 

gym 

jar 

job 

[dus] 
[dip] 
[dim] 

[daS] 
[dap] 

->    z 

V               V 

[z] 

page-i 
badge-i 
br  idge-i 
cage-i 

[  peTi  z  1  ] 
[baez  i  ] 
[  b  1  z  i  ] 
[  ke~i  z  1  ] 

->     S   ~ 

*- 

-I 

# 

[s] 

br  idge 

[bis] 

355 


cage 

[kei s] 

np 

page 

[pels]  ,     [peitj"  ] 

'J1 

badge 

[b3£?|] 

Nasals 

m >  m 

/• 

ra >  m —  n  «•» 

-'          /■ 

# 

[m] 

vacuum 

[bae.kum] 

gym 

[dim] 

gum 

[g*m] 

thumb 

[bim] 

same 

[  je~im] 

[n] 

comb 

[ koun] 

zoom 

[djun] 

stem 

[tin] 

[0] 

them 

[di]     (2) 

him 

[hi]     (2),     [h.m] 

n >   n 


356 


r >  w 


[w] 


T                       V 

roof 

[wup] 

rose 

[woo  j"] 

r  ide 

[waid] 

wrong 

[won] 

rosy 

[woo j  i ] 

zero 

[j iwo] 

Glides 


w >  w 


j  — >  j 


__  _   V 
Phonetic  realizations  for  consonant  clusters 


sp 

— >  p~k 

) 

[p] 

speak 

[pik] 

spell 

[pel]     (2) 

spool 

[pul] 

spy 

[pal] 

spider 

[paTdu] 

[b] 

speed 

[bid] 

spoil 

[b51] 

spike 

[balk] 

spot 

[bat],    [pat] 

St 

>    t 

[t] 

stem 

[t.n] 

357 


stew 

[tu] 

stone 

[toun] 

stop 

[tap]     (3) 

stand 

[tsnd] 

sk 

>   k 

[k] 

skin 

[km] 

skate 

[kilt]     (2 

scat 

[kat.t] 

scoot 

[kut] 

scarf 

[kap] 

si 

>    1  ~  si 

[1] 

sleep 

[lip]     (3) 

slip 

[lip]     (2) 

sleigh 

[151] 

sloppy- 

[lApi  ] 

slow 

[ISO]     (2) 

[si] 

sled 

[slTSt] 

sn 

>    n 

[n] 

sneak 

[nik] 

snakes 

[nel  ks] 

snow 

[nou] 

snap 

[nse^p] 

snip 

[nip] 

sm 

>   m 

[m] 

smell 

[mel] 

smack 

[m  ack] 

358 


small        [mal]  (2) 
smoke        [mouk]  (2) 
smile        [maizl],  [maijl] 


br >    b 

[b] 

br  ick 

brain 

brew 

broke 

brush 

[bTik] 
[bel  n] 
[bu] 
[bouk] 
[b.s] 

Follow-up  phono 

Logical   eva 

Luation 

Phonetic   realizations 

for 

consonant   singletons 

Fr  icatives 

f >   b  ~ 

P            /    # 

[b] 

fight 
feed 
face 
f  ive 
fork 

[bait] 
[bid] 
[beT  s] 
[baib] 
[bAk] 

[p] 

for 

fire 

[poa] 
[poi  ju] 

f    — >   p 

/ 

V 

# 

[p] 

coughing 

[kopi n] 

knife- 

-  L 

[nai  pi  ] 

laughing 

[la°,pi  n] 

leafy 

[lipi] 

359 


cough 

[kap] 

knife 

[naTp] 

leaf 

[lip],    [lis] 

laugh 

[lacp] 

roof 

[wup] 

/' 

>   b 

/     V                 V 

# 

[b] 

vine 

[bain] 

vacuum 

[bxwum] 

vanilla 

[ban i la] 

vet 

[bet] 

vote 

[bout] 

shaving 

[ Jei  b i  •-]  ] 

dr  iving 

[dZH  bi  n] 

waving 

[wei  bi  *j  ] 

shovel 

[JAbl] 

stove-i 

[toubi  ] 

shave 

[Je-Tb] 

dr  ive 

[doTb] 

wave 

[we7  b] 

five 

[bcnb] 

stove 

[toub]     (2) 

>   b —  t 

/  # 

[b] 

thumb 

[beam] 

[t] 

thanks 

[tei?s] 

360 


^  — 


>  f 

[f] 

>  s~ 
[s] 

[p] 

>  d 

[d] 


V 


V 


nothing  [rufin] 

P  /      # 

teeth  [tis] 

mouth  fmaup] 


s   — >   j 


[j] 


[s] 


[sj 


the 

[da]     (3),     [di] 

that 

[dact]     (2) 

these 

[diz]     (2) 

this 

[dis]     (8),     [d.?] 

feather 

[b£du] 

j           /      # 

/ 
sock 

[jak] 

soup 

[jup] 

sad 

[jatd] 

sell 

[jel] 

sick 

[j'k] 

same 

[se"i  m] 

sent 

[slat] 

santa 

[stnta]  ,     [ jenta] 

see 

[si],     [  j  i  ] 

soap 

[soup],     [joop]  ,     [sjoop 

soupy 

[sjupi ] 

sock-i 

[s jaki ] 

361 


s >   s 


z    — >    j 


[j] 


f  - 


—  >    z 

~>f~ 
'I1 


# 

/*- 

/v. 

V 

zap 

[jatp] 

zing 

tj"]] 

zone 

joun] 

zany 

r  j ei  n  i  ] 

zero 

" j i wo] 

rosy 

wou j  i ] 

nosy 

nou  j  i  ] 

zebra 

z  i  bs]  ,     [  j  i  ba] 

zoo 

zu]  ,     [ju] 

zippin 

g 

Zl  P«f)] 

zoom 

zum] 

zip 

z/p] 

bu  z  z  i  n 

g 

bAZ  iq  ] 

cheesy 

tlZl] 

noisy 

# 

n  5i  z  i  ] 

d 

she 

shape 

ship 

shave 

shirt 


[fil 

[jeTp] 

[J*.?] 

[feib] 

[J*t] 


362 


[j] 

shoe 

[ju],     [Ju]     (2) 

shake 

[jeik] 

show 

[jou] 

shampoo 

[  jempu] 

shovel 

[JAbl] 

[dj 

] 

shut 

[<%*t] 

shark 

[djak] 

I— >s 

/ 

V               V 

s— >y  - 

*    s 

/ 

# 

V 

wash 

[waj] 

brush 

[bij] 

crash 

[kse./] 

fish 

[bij*],     [bis] 

toothbrush 

[tub.]"] 

[s] 

push 

[pus] 

fish 

[b.f],    [b.s] 

3 >  3 

/ 

V               V 

h >   h 

/ 

# 

V                V 

Stops 

p >   p~ 

b 

/• 

[p] 

push 

[pus] 

pie 

[pal  ] 

pig 

[pig] 

pill 

[P'l] 

put 

[pu] 

[b] 


p >   p 


363 


[b.  ] 

[bat]     (2),    [pat] 

[bST^],     [pSlf] 

[b'.tf  ] 

[bodi  ]  ,     [pud  i  ] 


b >   b 


t >    t 


d >   d 


k >    k 


g >   g 


Affricates 
tf     — >    t- 
[t] 


cheese 
chip 


[t,z] 
[tip]     (2; 


364 


1     - 


1 


*3 


[d] 


->  ?j- 
t?j] 

[tfj 
[?P 

[t] 

■>    ?/ 

[?f] 

[tf] 

[t] 

•>   d  ~ 

[d] 


[t] 


chicken 

cheap 

chew 

chat 

chop 

chain 

tj-  —  -?y  ~ 

catching 
watch-i 
peachy 
"pinchin" 
punching 
j     tf    ~    t 
watch 
peach 
catch 

#    

gym 

jack 

jar 

Jill 

jump 

j  uice 

gee 

joke 


ti ksn] 

tip] 

tu] 

daet]  ,     [tact] 

dap] 

de~Tn] 

V   V 

ks.?  j  i  ^  ] 
wa?  j  i  ] 
pitfi  ] 
pi?jl  n] 
pi  tig] 


05    —  >3  ~   d3 


wa?]"]     (2) 
bitf  ] 
ki  t] 

d  Tam] 
dae.k] 
da] 
dil] 

dip] 
tus] 
ti] 
took] 

V 


365 


w 

page-i 
br  idge-i 
cage-i 

[peT5  i  ] 
[b.3'1] 
[keT^i ] 

[<%] 

badge-i 

[bac  dj  i  ] 

%  — >  l~ 

5 

/ 

# 

[J] 

page 
br  idge 
badge 

[bij*] 

[baef] 

[pei3] 

[dj] 

cage 

[kel  dj] 

Nasals 

m >  m 

n >    n 

0  — >    rj 

13 >    K)    - 

[13] 


[0] 


# 

# 

V                 V 

# 

V                  V 

/ 

# 

buzzing 

[bAZlKj] 

swing 

[Wirj] 

brushing 

[b.flK)] 

cutting 

[kittrj] 

fishing 

[bijuj] 

pushing 

[pus  i ] 

pudding 

[pud  1  ]  , 

[budi ] 

366 


Liquids 


1 >    1 


r >   w 


[w] 


Glides 


w >    w 


j    — >    j 


V 

V 

# 

# 

V 

V 

roof 

[wup] 

rose 

[wouz; 

rocky- 

[ wa  k  i " 

room 

[wum] 

rock 

[wak] 

(2) 

zero 

[ j  1  wo] 

Phonetic   realizations   for   consonant   clusters 

sp >   p^-'sp 

tp]  spill  [pil]     (3) 

spoon  [pun]     (2) 

spider  [pcTidu] 

spend  [pend] 

speak  [Pik]     (2) 

[sp]  spit  [spit] 

st >    t^  st 


367 


sk    - 


si    - 


[t] 

stem 

tern] 

step 

'tip] 

star 

ta]    (2) 

stuff 

tip] 

start 

tat] 

[St] 

stone 

stoun] 

stake 

steTk] 

stab 

st  seb] 

stand 

st  send] 

state 

steTt] 

—  >    k  -^  sk 

[k] 

skinny 

k  i  ni  ] 

skill 

ki  1] 

Scott 

kat] 

skunk 

kAk] 

skip 

kip] 

[sk] 

ski 

ski],     [ki] 

-->    1 

[1] 

slow 

lou] 

slap 

laep] 

slam 

1  ae-m] 

sled 

led] 

sleigh 

lei  ] 

—  >    n 

[n] 

snip 

ni  p] 

snap 

naep] 

368 


snow 

[nou] 

Snoopy 

[nupi ] 

sneak 

tnik] 

sm 

>    m 

[m] 

smoke 

[mouk] 

smart 

[mat] 

smug 

[mAg] 

smack 

[m  aek] 

smell 

[rati]    (2) 

br 

>    b 

[b] 

brick 

[b.k] 

bread 

[bead] 

brown 

[baun] 

br  ight 

[bar  t] 

brush 

[b.f] 
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APPENDIX  J:   PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES  FOR 

SUBJECT  5 
Subject  5 


Pretraining  phonol 

ogical   evaluat 

ion 

Phonetic   realizations   for   consonant   singletons 

Fr  icatives 

f >   b~ 

p- 

"     /    * 

[b] 

fight 

[baTt] 

feed 

[bid] 

fat 

[bae.t]     (2) 

five 

[baT  v] 

fun 

[bAn] 

[p] 

fish 

[P'd],     [bid] 

face 

[pel  t] 

fork 

[poit]  ,       [fat] 

feather 

[pedu] 

fan 

[paen] 

[f] 

fake 

[feTk] 

food 

[fud] 

first 

[fum] 

f   — >   p 

/ 

V                V 

[P] 

coughing 

[kapir}  ] 

laughing 

[  wae-P  ^  ] 

leafy 

[  W  i  p  i  ] 

roof-i 

[wupi ] 

transformer 

[  tse  nporaud] 

370 


371 


f   - 


—  > 

p~f 

/ 

[p] 

knife 

[naTp] 

roof 

[wup] 

leaf 

twip]     (2) 

[f] 

laugh 

[wae-f  ] 

scarf 

[leaf] 

cough 

[kof] 

• — > 

b 

/* 

[b] 

/ 

vat 

[b*t] 

verb 

[bud] 

vet 

[bet] 

Vic 

[b.t] 

vote 

[bout] 

—  > 

b      / 

V                V 

[b] 

shaving 

[  tel  b i rj  ] 

dr  iving 

[  d  r  ai  b  i  q  ] 

waving 

[  wei  b i  rj  ] 

shovel 

[dAbl] 

television 

[ telebi  dan] 

—  > 

v  ~  b 

/         * 

[v] 

shave 

[tel v] 

glove 

[gwAv]     (2) 

f  ive 

[baT  v] 

wave 

[we~i  v] 

of 

[Av]     (2) 

[b] 

drive 

[dwai  b] 

372 


stove 


[toub] 


->  t     / 

# 

[t] 

thumb 

[tAiti] 

->p    / 

# 

[p] 

teeth 

[tip] 

mouth 

[maUp] 

^ >  d 


v  v 


[d] 

the 

[da]     (5) 

they 

[del]     (3) 

that 

[dat]     (3),     [den] 

,      [d  3&t 

this 

[dis],     [di]     (3), 
[di?] 

[did]  , 

together 

[tugedu] 

another 

[nAda] 

>    t  —  d 

/    • 

[t] 

sock 

[tat] 

soup 

[tup] 

sun 

[tAn] 

soupy 

[tupi] 

Santa 

[taens]     (2) 

[d] 

sell 

[del] 

say 

[del] 

seat 

[dit] 

same 

[deTm] 

sick 

[dit] 

373 


s >    t 


[t] 


# 

icy 

[an  tij 

icing 

[an  ti] 

dressy 

[dwet  i] 

mousy 

[mauti  ] 

bus-i 

[DAti ] 

juice 

[dut] 

ice 

[ant] 

dress 

[dwet] 

mouse 

[moot] 

face 

[pelt] 

# 

V 

V 

z >    d 


[d]  zipping  [di  p i  kj ] 

Ziggy  [d  i  d  i  ] 

zap  [dawaep] 

zone  [doun] 

zip  [dip] 

noisy  [noTdi ] 

rosy  [wood  i ] 

nosy  [noOdi] 

buzzing  [bAd i n] 

music    box  [mudikbat] 

Examples    are    provided    for    four    realizations    that 
occurred   only    once    in    the    initial   position: 


374 


[z]  zing  [zirjg] 

[t]  zoo  [tu]  ,     [du] 

[d]  zebra  [dzi  ba]  ,     [dibwa] 

[dw]  zipper  [dwipu],     [dipu] 


z >   d-~-   jZi 

[d] 


[0] 


J  — >  a 

[d] 


I- 


>   d 


buzz 

[bAd] 

cheese 

[tid] 

rose 

[wood] 

nose 

[noud] 

(2) 

glasses 

[gwaed 

d] 

noise 

[noT] 

stairs 

[teo] 

Claus 

[kwo] 

she 

[di] 

shovel 

[dAbl] 

shake 

[dei  k] 

sheep 

[dip] 

shut 

[dAt] 

/ 

V 

# 

[d]       brushing  [bWAdirj  ] 

washing  [wadn-j  ] 

push  [pud] 

toothbrush  [tubwAd] 

fish  [bid],  [p i d] 


375 


[t] 

fishing 

[pi  1 1*3] 

pushing 

[but  irj] 

crashing 

[kwaetirj] 

wash 

[wat] 

brush 

[bwAt] 

crash 

[kwse,t] 

3 

>  d 

/    V                V 

[d] 

television 

[telabi dsn] 

h 

>   $~  h 

/   * 

[0] 

hat 

[set] 

hanger 

[enoo] 

[h] 

here 

[hTV] 

Stops 


I* 

p 

—  >    p 

/ 

1    v 

V 

# 

b 

>   b 

/ 

h 
/# 

V 

# 

t 

>    t 

/ 

h 

V 

# 

d 

>   d 

/# 

/• 

V 

d 

>   d  ~ 

t 

/ 
/ 

[d] 

f 

eed 

[bid] 


376 


k 


k 


k 


food 

[fud] 

bread 

'bwsd] 

koolade 

'kulel  d] 

sled 

'tawed] 

[0] 

bride 

bwaT  ] 

did 

[di] 

sad 

[dae] 

>    k  ~  g 

/« 

[k] 

cake 

[keTk] 

cage 

rke1d] 

cough 

kof] 

key 

ki  ] 

cool 

kul] 

[g] 

comb 

goTJm] 

cup 

g/vp] 

cup-i 

gApi  ] 

>  t 

/     V                V 

[t] 

back-i 

bae-ti  ] 

bookie                  | 

bot'i  ] 

rocky                     | 

wati  ] 

sock-i                   | 

ta-ti  ] 

sneaky                  | 

n  1 1  i  ] 

>    t  — ■  k 

/ 

[t] 

/ 
back                       | 

bae-t] 

book                       [ 

bAt] 

duck                       [ 

dAt] 

377 


sock 

[tCLt] 

sick 

[dit] 

[k] 

cake 

[ke7k] 

fake 

[feTk] 

shake 

[delk] 

broke 

[bwoDk] 

spoke 

[pook] 

g    — >    g                 / 

# 

V                 V 

g >      g^    d 

/ 

# 

[g] 

pig 

[big] 

smug 

[niAg] 

smog 

[mag] 

[d] 

egg 

[5id] 

big 

[b.d]     (2) 

Affricates 

/ 

tj" >   d~  t 

/• 

[d] 

chin 

[dm] 

chop 

[dap] 

chain 

[del  n] 

cheap 

[dip] 

chick 

[dit] 

[t] 

cheese 

[tid] 

chalk 

[tat] 

chicken 

[ti7an] 

cheesy 

[  t  i  t  i  ] 

378 


tf     — 


% 


d3    — 


*5   — 


chip-i 

[t.pi] 

■>  t  ~ 

>  k 

/' 

V 

# 

[t] 

catching 

[keti n] 

watch-i 

[wati ] 

catch 

[k£t] 

watch 

[wat]     (2) 

[k] 

peachy 

[piki] 

peach 

[pi  k] 

>   d  ~- 

<  t 

/   *- 

[d] 

juice 

[dut] 

jeep 

[dip] 

Jill 

[dil] 

joke 

[dout] 

job 

[dab] 

[t] 

joy 

[toi  ] 

jar 

[tan] 

jump 

[tAmt] ,     [dAmp 

>    d — ' 

<% 

/   v 

V 

[d] 

/ 
page-i 

[pei  d  i  ] 

badge-i 

[bsedi] 

cage-i 

[keTdi] 

[<%] 

br  idge-i 

[  bw  i  d^  i  ] 

>    d 

/         * 

[d] 

/ 
page 

[peld]     (2) 

br  idge 

[bwi  d] 

379 


badge 
cage 


[bae.d] 
[keTd] 


Nasals 


m >  in 


n >   n 

0  — >   n 

[n] 

•3  — >  0  ~ 


tn] 


[0] 

Liquids 

1 >    w 

[w] 


V 

V 

# 

# 

V 

V 

# 

V 

V 

hanger 
n  ~  (/> 

brushing 

coughing 

wing 

fishing 

pushing 

buzzing 

catching 

eating 

pinching 

skating 

icing 


laugh 


[enou] 
_  # 
[bwAd  i  rj 
[kopiKj] 
[wikj] 
[pi  tirj] 
[  b  u  1 1  n  ] 
[bAdi n] 
[keti  n] 
[i?an] 
[pi nt i n] 
[ keT  1 1 ] 
[en  ti] 


[wae.f] 


380 


1 >    1~ 

[1] 


iwj 

1 >    1  <■* 

[1] 


l<t] 


[V] 


r >    w 


lip 

[wip] 

like 

[wal  k] 

lots 

[wat] 

leaf 

[wip]     (2) 

/    V               V 

jelly 

[deli] 

vanilla 

[ni la] 

television 

[  telabi  dan] 

skeleton 

[keladen] 

koolade 

[kuleTd] 

skillet 

[kiwit]     (2) 

v        / 

# 

nail 

[nel  1] 

cool 

[kul] 

pill 

[pil] 

sell 

[del] 

pull 

[pul] 

all 

[a]     (2) 

fall 

[bo] 

school 

[do],       [kul]     (3) 

small 

[ma.]  ,       [ma.1] 

tail 

[tee] 

crystal 

[t.tu] 

candle 

[kat-nou] 

# 

V                 V 

381 


[w]  roof  [wup] 

rose  [wood] 

rocky  [wati ] 

rosy  [woUd  i ] 

robot  [woubat] 

zero  [diwo] 

orange  [owind] 

orange-i  [owi  nd^  i  ] 


Glides 


w >   w 


J    — >    j 


Phonetic  realizations  for  consonant  clusters 
sp  — >  p 


[p] 

spin 

[pm]    (4) 

spend 

[ps.n] 

spy 

[pal  ] 

spider 

[pai  du] 

spoke 

[pouk] 

St >     t 

[t] 

sting 

[tirj] 

step 

[t£p] 

stand 

[t32,n] 

stone 

[toun] 

start 

[tat] 

382 


sk >    k 

[k]  skinny  [ki ni ] 

skill  [k i 1] 

skip  [kip] 

skeleton  [ktladan] 

scoot  [kup] 

si >    dw  ~  tw 

[dw]  slow  [dwou] 

sly  [dwcud] 

sleigh  [dwe~i  ] 

slug  [dw/\d] 

slide  [dwaid],     [tw2Tid] 

[tw]  sleeping  [tw'ipm] 

sloppy  [two.pl  ] 

slip  [twip],     [dip] 

sleep  [tw'ip]     (2)  ,     [dwi  p] 
There   was   also   one   occurrence   of   each   of   the    followinc 


[d] 

slam 

[dawse-m] 

[t] 

sled 

[tawed] 

[1] 

slap 

[laap] 

sn >    n 

[n] 

snip 

[nip] 

snakes 

[neTt] 

snap 

[naep] 

Snoopy 

[nup'i  ] 

snow 

[noo] 

383 


sm 

>    m 

[m] 

smell 

[mel]     (2) 

smack 

[maet] 

smart 

[mat] 

smug 

[mAg] 

smoke 

[moot]  ,     [mouk] 

br 

>    bw 

[bw] 

brick 

[bwi t] 

brown  [bwaun] 

bright  [bwsnt] 

brush  [bwAt] 

bread  [bw&d] 
Follow-up  phonological  evaluation 

Phonetic  realizations  for  consonant  singletons 

Fricatives 


f  — >  f~p       # 


[f]              fight  [fant] 

feed  [fin] 

five  [faiv] 

food  [fu] 

fun  [f*n] 

[p]                face  [pe"i  ] 

fire  [paTu] 

fork  [put] 

feather  [pcdu] 

f >    f  ~/  p. — 'v              /  v                V 


384 


f   - 


1S  — 


[f] 

laugh 

ing 

[w  aef  irj  ] 

leafy 

[wi'fi  ] 

roof- 

i 

[wuf / ] 

[p] 

cough 

ing 

[kopirj] 

[v] 

knife- 

-i 

[naT  vi  ] 

—  >    f  ~  p 

/■ 

# 

[f] 

laugh 

[w».f  ] 

leaf 

[wif]     (2) 

roof 

[wuf] 

knife 

[naif] 

scarf 

[kaf] 

[p] 

cough 

/# 

[kop] 

>     V 

/  V 

V 
# 

— >  t 

/• 

[t] 

thumb 

[tAm] 

-->  f 

/v 

V 

[f] 

/ 

"nothin" 

[nAf i n] 

— >  f~  t 

/     - 

# 

[f] 

teeth 

[tif] 

mouth 

[ m au  f  ] 

[t] 

with 

twit] 

-  1 

# 

V                V 

[d; 


they 


[del] 


385 


that 

[dset] 

(3) 

them 

[din] 

then 

[den] 

the 

[da]     (4),     [dA] 

other 

[Ada] 

another 

[anAda] 

(2) 

feather 

[P£du] 

s >   d  ~ 

t 

/   * 

[d] 

sock 

sad 

sick 

saw 

soapy 

[dat] 

[d»d] 

[d.t] 

[do] 
[doup'i  ] 

[t] 

soup 

[tup] 

Santa 

[tsena] 

(2) 

sun 

[tAn] 

sell 

[tel] 

seat 

[ti  t] 

There   were 

also   one   occurrence    for   each    of   the 

ollowing : 

[s] 

some 

[sMn] 

[St] 

soap 

[stoop]  , 

[  toup] 

s >     t 

[t] 

/ 

/ 

V                V 
bus-i 
juicy- 
mousy 

[bAti  ] 

[tut.] 
[mauti  ] 

386 


icy 


[cut  i] 


s >  t 


[t] 

juice 
mouse 
horse 
ice 

tdjut] 

[moot] 

[hut] 

[aTt]f     [57]     (2) 

this 

[dit]     (3),     [di  ] 

(2)  , 

[dis] 

[0] 

vase 
face 

[veT  ]  ,     [vei  d] 
[pe-T] 

z 

>   d  s^->  z 

/' 

[d] 

Ziggy 

zing 

zone 

zip 

zero 

[didi  ] 
[dig] 

[doun] 
[dip] 
[ d  i  wo ] 

[z] 

zany 
zoo 

[zeini] 
[zu]  ,     [du] 

The  phoneme  /d/  had  the  most  occurrences  making  up  10  of 
the  total  16  examples.  There  was  only  one  occurrence  of  /t/, 
/dx  /,  and  /sd/. 


z >  d 


V 


V 


[d] 


cheesy 

noisy 

rosy 

nosy 

buzzing 


[t'idi] 
[  n  57  d  i  ] 
[woudi ] 
[nood  i ] 
[DAd i n] 


387 


z 

— >  0~ 

d 

/ 

[0] 

cheese 

noise 

toes 

does 

goes 

ti  ] 
n37  ] 
too] 
dA] 
goo] 

[d] 

buzz 
rose 
glasses 

DAd] 

wood] 
gwaedi  d] 

f 

[t] 

d  - 

-st            /     # 

/ 
shave 

teT  v] 

shampoo 

taemf  u] 

shape 

telp] 

ship 

ti  p] 

shoe 

tu]     (3) 

[d] 

shirt 

shovel 

she 

shake 

shut 

dot] 

dAVl] 

di] 
del  t] 

dAt] 

[st] 

shark 
sheep 

stat] 
stip] 

The  two  examples  of  /["/ >  /st/  should  be  considered 

overgeneralization  of  the  /s/  +  stop  cluster. 

J — >  d~tf  ~  05       /  V  V 

[d]  brushing  [fwAdirj] 


388 


pushing  [pudirj  ] 

[tf  ]  washing  [watfiw] 

crashing  [kwae-tprj] 


[<% 

} 

fishing 

[fidjirj] 

J->d~ 

'f 

/         • 

[d] 

brush 

[fw/\d] 

crash 

[kwsed] 

toothbrush 

[tufWAd] 

[P 

wash 

[waf] 

^ >   d 

/ 

V               V 

[d] 

television 

[ telsvi din] 

h >   h  ~ 

* 

/    # 

[h] 

/ 
hey 

[he*.] 

hot 

[hat] 

here 

[hTu] 

[0] 

hat 

[set] 

hanger 

[se-nu] 

Stops 
p >   p 


[P] 


• 

V 

/ 

pie 

[poi] 

pig 

[pid] 

pill 

[pil] 

put 

[put] 

peach 

[pit] 

soupy 

[  tupi ] 

389 


p 


b 


b 


chip-i 

[ti  p.] 

cup-i 

[kAPi ] 

Snoopy 

[dupi  ] 

soapy 

[d5"0p  i  ] 

[f] 

push 

[fun] 

pin 

[fin] 

pull 

[ful] 

page 

[fe^d]  ,     [pel  ] 

sloppy 

[ twaf i ] 

>  p  —  f 

/        * 

[p] 

/ 
soup 

[tup] 

cup 

[kAp] 

lip 

[wi  p] 

top 

[tap] 

chop 

[dap] 

[f] 

zap 

[nsef] 

>   b 

V                V 

>   b  ~-  v  ~ 

-^  m  ~  n  ~  0  — ■  d 
tub 

/ 

[b] 

/ 

[tAb] 

jab 

[dceb] 

[v] 

snub 

[nAv] 

stab 

[s  aev] 

[m] 

job 

[dam] 

[n] 

cob 

[kan] 

[d] 

verb 

[vud] 

390 


[0] 

bribe 
/ 

[fwai  ] 

t 

—  > 

t 

'\ 

t 

—  > 

t^d 

/v           • 

J 

[t] 

eating 

bootie 

cutting 

fatty 

biting 

[itirj] 

[buti] 
[kAtiq] 
[f atti] 
[bai  tin] 

[d] 

sweater 
skeleton 

[tweda] 
[kglad  i  n] 

t 

—  > 

t 

/         * 

[t] 

/ 

eat 

boot 

cut 

bite 

coat 

[i  t] 
[but] 

[kAt] 

[baTt] 

[kout] 

d 

—  > 

d 

/ 

/ » 

V                V 

d 

—  > 

d  ~  n  <- 

-0         /   _ 

# 

[d] 

/ 
speed 

sad 

braid 

spade 
brad 

[fid] 
[daed] 
[  f  weTd] 
[feTd] 
[fwatd] 

[n] 

sled 
feed 

[ twen] 
[fin] 

391 


[0] 


—  >   k 

■ — >   t 

[t] 


k   - 


—  >   t  ->- 

[t] 


[k] 


[d] 


bread 
br  ide 
slide 
food 
need 


V 


back-i 

bookie 

ducky 

sock-i 

sneaky 


back 

book 

duck 

rock 

sock 

cake 

cupcake 

fake 

snack 

jack 

look 

black 


[f ween] 

[f  waT  n] 

[twai  ]  ,     [twaTd] 

[fu] 

[  n  i  ]  ,    [  n  i  d  ] 


[bae-ti  ] 
[buti ] 
[dAti ] 
[dati ] 
[niti] 
# 
[bae-t] 
[but] 
[dAt] 
[wat]     (2) 
[dat] 
[keTk] 
[kApkeT  k] 
[felk] 

[nsek]  ,     [nse-t] 
[dse-k] 
[wud]     (3) 
[fwscd] 


g >   g 


# 


392 


g >   d 

/ 

V                V 

[d] 

Ziggy 

[didi  ] 

g >   d 

/         * 

[d] 

pig 

[pid] 

smug 

[mAd] 

smog 

[mad] 

dog 

[dad]     (2) 

Af f r  icates 

*  ">  '  - 

•>  d 

/   * 

[t] 

cheese 

[ti  ] 

chalk 

[tat] 

chin 

[tin] 

chew 

[tu] 

chain 

[ teT  n] 

[d] 

chat 

[daet]     (2) 

chop 

[dap] 

cheap 

[dip] 

chick 

[dit] 

IJ    — >    t~ 

"f 

h 

V 

[t] 

catching 

[kact  irj] 

peachy 

[P'ti] 

[tf] 

watch-i 

[watf  i  ] 

tj >    t 

/          * 

[t] 

catch 

[katt] 

peach 

[pit] 

watch 

[wat] ,    [swat] 

393 


d 

>    d  ~ 

-'t 

1     # 

[d] 

job 

Jill 

jar 

gym 

jelly 

[da.m] 

[da] 

[da] 

[dim] 

[d£li] 

[t] 

jump 
juicy 

[tAmp] , 
[tut',] 

[dAmf] 

d 

>   d  ~- 

-  t  - 

-  v            /      V 

V 

[d] 

page-i 
br  idge-i 

[pel d i ] 
[bwi d  i ] 

[t] 

badge-i 

[  b  act  i  ] 

[v] 

cage-i 

[  k eT  v i  ] 

d 

>    d  — 

[d] 

,    t  r* 

cage 

# 

[keld] 

br  idge 

[fwid] 

[0] 

page 

[feTd]  , 

[pei] 

[t] 

badge 

[ba&t] 

Na 

sals 

m >  m 


/           . 

/• 

n 

>    n 

/  V                 V 
/                        # 

n 

>    n 

/    V                  V 

[n] 

hanger 

[  ae-nu] 


394 


rj >  k] 

Liquids 
1 >   w 


[w] 

laugh 

laughing 

lip 

like 

look 

W  atf  ] 
wae-f  irj] 
wip] 
wait] 
wud]     (3) 

1 

>     1  1  w 

/       V                V 

[1] 

/ 

jelly 

vanilla 

yellow 

television 

valentine 

dele] 
n  i  la] 
jelou] 

te.lsvi  din] 
v  selantalm' 

[w] 

skillet 

k  i  wi  t]  ,     [k 

lit] 

1 

— >  1— '  0-> 

.v            / 

# 

[1] 

/ 
nail 

cool 

pill 
pull 
sell 

neT  1] 
kul] 

p«l] 

ful] 
tel] 

[0] 

fall 

fo] 

school 

ku]  ,     [kul] 

(4) 

small 

ma]  ,     [mal] 

[V] 

candle 

k  ae,nou  ] 

395 


r >   w 


[w] 


# 

V                 V 

roof 

[wuf] 

rose 

[wood] 

rocky 

[wak  i ] 

rosy 

[wood  i  ] 

r  ight 

[wait] 

zero 

[d i wo] 

orange 

[owi  nt] 

orange-i 

[owi  nti  ] 

Glides 


w >   w 


/ 

V 

V 

j  — >  j 

/ 

V 

V 

Phonetic   res 

ilizations 

for 

consonant   clusters 

sp >   p~ 

f 

[p] 

speak 
spend 
speck 
spoil 
spidei 

[pit] 
[pen] 
[pet] 
[pSfl] 

[poTdo] 

[f] 

speed 
spit 
spade 
spook 

[fid] 
[f't] 
[feTd] 
[fut] 

396 


spike 


[fart] 


st   - 


sk  - 


si   - 


—  >  t  ~ 

St 

[t] 

sting 

step 

stand 

stew 

start 

ti  n] 
tep] 
t  ae-n] 
tu] 
tat] 

[St] 

stink 

st  i  nt] 

stop 

stav] , 

[tap]     (2) 

star 

stan] , 

[tan] ,     [tad] 

—  >   k  <~ 

sk 

[k] 

skin 

skip 

scoot 

scarf 

skirt 

km] 
kip] 
kut] 
kaf  ] 
kut] 

[sk] 

skate 

skeT  t] 

[keTt]    (2) 

—  >    tw 

[tw] 

sled 
slow 
slam 
sly- 
sleeping 

twen] 

twou] 

_twae,m] 

[two!] 

tWipirj 

—  >    n  ~ 

sn 

[n] 

sneak 
snip 

[nit] 
[nip] 

397 


br    - 


snakes 

[ne~\  t] 

snow 

noo] 

snap 

;nae.p] 

[sn] 

snake 

'sneT  t]  , 

[neTt] 

—  >    m 

[m] 

smock 

mat] 

smart 

mat] 

smack 

m-ae-t] 

smear 

mTo  ] 

smog 

mad] 

—  >   f  w  ~ 

>  bw 

[fw] 

brim 

f  wim] 

bread 

f  wen] 

brew 

f  wu] 

brown 

f  waun] 

br  ight 

f  waT  t] 

[bw] 

brick 

bwit] 

br  idge-i 

bw i d  i ] 

bring 

bwiKj  ] 

brain 

bwel n] 

broke 

bwou t] 
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APPENDIX  K:   PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES  FOR 
SUBJECT  6 


Subject  6 


Initial  phonolo 

gica 

1   evaluation 

si 

Phonetic   realizations 

for 

igleton  consonants 

Fr  icatives 

f >   f 

/ 

# 
V 

V 

# 

v >   v  ~- 

0 

/•- 

[V] 

vat 

vet 

vine 

vote 

vow 

[vat?] 

[vet] 

[vain] 

[vout] 

[vou] 

[0] 

vacuum 
valentine 

[  3e.?u  m] 

[  aalentaim] 

vanil] 

a 

[am  la] 

v >   V 

/ 

V 

V 

# 

9 >   0 

/ 

# 

[0] 

thumb 

[Am] 

9 >    0 

/ 

# 

[0] 

tooth 
mouth 

[tu] 
[m  ao?] 

^    — >    d~ 

<* 

h 

399 


400 


[d] 


[0] 

^ >  ? 

[?] 


that 

[d*.] 

there 

[dm , 

[deo] 

these 

[di], 

tdi?] 

there 

s 

[dea] 

this 

[di?] 

(5),    [d.], 

[•?] 

them 

[em] 

they 

[el] 

V 

V 

feather 

[7e?a] 

— >  0 


[0] 


[I] 


[3] 


[3] 


J~3~  s 

soup 

Santa 

sun 

same 

soapy 

sad 

sick 

saw 

say 

sack 

sock 

sock-i 

sell 

sent 


up] 

sent  s]     (2) 

A] 

elm] 
oupi  ] 
J*d] 

jik] 

Jo] 

J"  el] 

Jak] 

3<a-k] 
5aki  ] 
sea] 
s£.n] 


401 


—  >    ?  —  <^~| 


[?] 


z > 


[0] 


[i] 


[3] 


:*> 


^ 


zero 

zinc 

zoom 

zing 

zap 

zipping 

Ziggy 

zone 

zip 


__  V 
_   # 
bA?|] 
du?i  ] 

d5£?|] 

g  ae.?  i  ] 
b*?] 
du?] 
mau?] 

£?] 

fel?] 

mau  i  ] 

vel  ]  ,     [vel  ?] 

di],    [di?],    [,?] 

aiji] 

off] 

#   

51  wo] 

3"3k] 

3um] 

3'^ 

3sePl 
d^  1  pm] 
d5  1  g  i  ] 
d^oun] 
d^i  p] 


402 


[0] 


[z] 


—  >    0 


[0] 


z > 


[0] 


[?] 


I      —  >J~     * 


m 


zipper 

[ipa]     (2) 

zebra 

[l  vwa]  ,     [z  i  bwe 

zoo 

[u]  ,     [3U] 

zany 

[  zel  n  i  ] 

zebra 

[  1  vwa]  ,     [z  1  bv/3 

V 

V 

cheesy 

[tii] 

rosy 

[woo i ] 

nosy 

[nou  i ] 

buzzing 

[bAir^] 

music 

/ 

box 

[mu  1  ba?] 

# 

buzz 

[bA] 

noise 

[n  5~i  ] 

Claus 

[ko] 

rose 

[woo  ] 

nose 

[nou]     (2) 

is 

[1?]     (2) 

does 

[dA?] 

these 

/ 

# 

[di?],     [di] 

shave 

[Jelv] 

shut 

tfAt] 

ship 

[J.p] 

show 

[jo"] 

sheep 

[j.p] 
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[0] 
J— >    ?■ 


[0] 

3   — >  ? 
[?] 

h >   h 

Stops 

p >   p 

b >    b 


shampoo 

[  aempu] 

shovel 

[avb] 

/v 

V 

/ 

# 

brushing 

[a?ikj] 

fishing 

[f.?lrj] 

pushing 

[PU?1KJ] 

crashing 

[k  3e?i  y\  ] 

brush 

[a7] 

fish 

[fi?]     (2) 

push 

[po?] 

wash 

[wa7] 

toothbrush 

[tU?A?] 

washing 

[wairj] 

crash 

[kse] 

/    V                V 

television 

[t£.ws?i  ?an] 

# 

# 

V                 V 

# 

# 

V                 V 

# 

404 


t >    t 


t   — 


->    t  ~ 

[t] 


[?] 


[0] 


d >  d 


d 


>  d~- 
[d] 


ifil 


# 

V                 V 

,,  / 

# 

/ 
cut 

[kAt] 

shirt 

[jAt] 

bite 

[bolt] 

pot 

[P4.t] 

shut 

[/At] 

spit 

[p«?] 

vat 

[vae.?] 

yet 

[j£?] 

right 

[wal?] 

got 

[ga?] 

carrot 

[ksei] 

that 

[dsej 

not 

[na]  , 

na?] 

# 

V                 V 

/ 

# 

sad 

tfstd] 

speed 

[pid] 

feed 

[fid] 

food 

[fud] 

made 

[mei  d] 

sled 

[f£] 

br  ide 

[bcu] 
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added 

[seda] 

/ 

# 

k >   k 

/ 

/ 

V                V 

# 
# 

g >  g 

/ 

V                V 

# 

Affricates 

*      — >    I 

~  tf —   ^  ~<  t 

;  * 

[I] 

chin 

[fin] 

chew 

[Jul 

chain 

[JeTn] 

chip 

[J"ip]     (2) 

chat 

tj"ast]     (2) 

[tf] 

cheap 

[if  i  P] 

chick 

[f  '  P] 

[j>] 

chicken 

[  i  kan] 

chop 

[ak] 

[t] 

cheese 

[  t  i  z  ] 

cheesy 

[  t  i  i  ] 

tf     — >    ? 

~r 

/V 

V 

[?] 

/ 
catching 

[k  as-Tii^  ] 

peachy- 

[P'7i  ] 

spatula 

[p  3c.7ala] 

[I] 

watch-i 

[waj"i  ] 

tf     — >  0  , 

-  ? 

~I         / 

# 
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*5 


[0] 

peach 

[P 

watch 

[?] 

catch 

>  d5~ 

"J  ~  d 

t*5l 

gym 

jeep 

jelly 

jack 

gee 

[j] 

jab 

jar 

jerk 

jump 

[d] 

juice 

juicy 

(35      — >    ? 


[?] 


[0] 


[pi]     (3),     [pi?] 
[wo.],     [wop]  ,     [wcl7] 
[kae.?] 


# 


[dji  m] 

tdjip] 

[^oTj  ] 

[c^j&k] 

[dji] 

[faab] 

[fa] 

[juk] 

[JAmp]  ,     [djAinp] 

[do?] 

[du?i] 

V 

# 

[  b  3*2.?  i  ] 

[i?i] 

[i?] 
[pel  i  ] 
[pel]     (2) 
[ke7] 
[bae.] 
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Nasals 


m >  m 


n >   n 

0 >rj 

0    —  >rj- 


[n] 


# 

# 

V 

V 

# 

V 

V 

/ 

swing 

buzzing 

coughing 

eating 

wing 

sting 

zipping 


# 


[••31 
[bAiKj] 
[kof  IK)] 
[itirj] 

[W  It]] 

[tin] 
[dji  pm] 


Liquids 

1 >    1 

V                 V 

1 >     1  r^j  V" 

~*     / 

# 

[1] 

/ 
pill 

[pll] 

all 

[al] 

still 

[til]     (4) 

little 

[111] 

pineapple 

[pal  nae.pl] 

[V] 

school 

[ku]     (6) 

small 

[fa-],     [a.] 
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[0] 


r >  w 


[w] 


Glides 


w >  w 


pull 

[pu] 

cool 

[ku] 

sell 

[S£§] 

scale 

[k£3] 

Jill 

[O^Tb] 

skill 

[kra] 

shovel 

[Ava] 

# 

V                V 

roof 

[wuf] 

rose 

[wou] 

rocky 

[wak 1 ] 

rosy 

[woo  i ] 

r  ight 

[wal?  ] 

hur  ry 

[huwi ] 

zero 

[31WO] 

carrots 

[kaewi?]     (2),    [ksewi] 

(2) 

orange 

[ow 1 n] 

orange-i 

[ow 1 n  i ] 

j  — >  j 


V 


Phonetic  realizations  for  consonant  clusters 
sp >  p  ■ — '  sp 


409 


st   - 


sk   - 


si   - 


[p] 

speak 

[pi  k] 

spade 

[pel  d] 

speck 

[pek] 

spook 

[puk] 

spy 

[poi] 

[sp] 

spot 

[spat],     [pa±] 

—  >  t 

[t] 

stir 

[tu] 

sting 

[tin] 

step 

[t£p] 

stew 

[tu] 

start 

[tat] 

—  >   k 

[k] 

skin 

[km] 

skip 

[kip] 

scarf 

[kouf] 

skinny 

[  k  i  n  i  ] 

school 

[ku]     (6) 

—  >    0  ~  f  - 

-  s 

[<f>] 

slow 

[ou] 

slap 

[a-p] 

sly 

[al] 

slug 

[Ag] 

sloppy 

[api  ] 

[f] 

sleep 

[fip]  ,    [Tp]  ,    [i  p] 

slip 

[fip],     [Tp] 

410 

sn >    0  - 

-X 

[0] 

snip 

[Tp] 

snail 

[£^]  , 

[eS] 

snake 

[elk] 

(2) 

snakes 

[§~7k] 

snack 

[se-k] 

(2) 

W 

sneak 

Snoopy 

snow 

[j^k] 
fumpi 
[Jou] 

] 

sm >   ^  ^ 

-f  ~ 

'  m 

[0] 

smell 

£3] 

2) 

smoke 

rouk] 

(2) 

smart 

at] 

smile 

ais] 

(2) 

smug 

Ag] 

[f] 

smog 

smack 

smear 

fag] 
f  Se] 
f  ra] 

small 

fa-]  , 

[a] 

[m] 

smock 

mak] 

br >   0  ~ 

^  f  ~_ 

b  . — >  f  w  - — ■  bw 

[0] 

bridge 

bring                     | 
brag                       | 
brown                     | 
brush                     | 

i?] 

se-g] 

du  n] 

A?] 
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[f]  brim  .  [fun] 

bright  [.fSfit] 

bribe  [faif] 

brat  [fset] 

brew  [fu] 

[b]  braid  [beTd] 

bran  [bsen] 

bride  [baT] 

[fw]  brick  [fwik] 

brad  [fwaed] 

broke  [fwou] 

[bw]  brain  [bweTn] 

Follow-up  phonological   evaluation 

Phonetic   realizations   for    singleton   consonants 
Fricatives 

f   — >    f 


v >   v 


e  — > 


:0] 


[Am] 
[ir)k; 

[tu] 


412 


mouth 
•%  ___>   d  ^>t  I       # 

[d~  3]       that 
there 
this 


} >  ? 


[?] 


feather 


[mau] 

[dse.],     [da^?]     (2),     [d«.t] 

(3),     fbact] 

[dezf],    [dta]     (2),    [deu] 

(2),     [*£*] 

[dis]     (4),     [d.?] 

(2),     [S.s] 

[f£?u] 


— >  0 

/ 

# 

[0] 

/ 

sock 

[a.k] 

soup 

[up] 

sun 

[An] 

sick 

[i  k] 

sent 

[£nt] 

— >  ?  ~ 

0 

/    v 

V 

[?] 

bus-i 

[bA?i] 

mousy 

[mau?i  ] 

dressy 

[d^Wt?!'  ] 

glasses 

[gl3e?a? 

[0] 

juicy 

[d3ui  ] 

icy 

[al  i  ] 

->    ?~ 

S  ~ 

-         / 

bus 

# 

[?] 

[bA?] 
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dress 

[dgwe?] 

face 

[fei?] 

horse 

[ho?] 

[s] 

yes 

tjcs]     (3) 

this 

[dis]     (4),    [^is], 

[di?] 

(2) 

[0] 

ice 
vase 

[57] 

[veT ] ,     [veT?] 

>    0  <-' 

<S- 

-3        / 

zipping 

# 

[0] 

[IPH3] 

zoom 

[urn] 

zinc 

[irjk] 

zero 

[  i  wo] 

zoo 

[u]     (2) 

[d3 

zap 
zone 
zany 
zip 

[djse^p] 
[d^oTJn] 
[  ds  el  n  i  ] 

[%!  P] 

^ 

zebra 
zing 

[31  be]  ,     [r  bra] 

>    0 

/ 

V                V 

[0] 

cheesy 
rosy 
nosy 
buzzing 
music   box 

[  t  i  i  ] 
[woo  1 ] 
[ n  00  i  ] 
[bAin  ] 
[mu  1?  b&k] 

>    0~ 

z 

/ 

# 

414 


I  — 


j    —  >    S~7 


415 


toothbrush    [tubwA?] 
[t[  ]      wash         [watf  ] 

3  — >  <%      /  v  v 

[63]  television         [ttlsvi dzsn] 

h >   h 

Stops 


p >   p 


b >   b 


t >   t 


d >   d 


k >    k 


g >   g 


V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 

# 

V 

V 

# 
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Affricates 

/' 

tf  — >  q 

/' 

V 

# 

% >  *S 

/• 

^   — >  % 

/* 

V 

[<fc] 

page-i 

[pel  ci^i  ] 

badge-i 

[bsedji  ] 

br idge-i 

[  bw  1  d^  i  ] 

t3^ 

cage-i 

[kelji  ] 

«%    — >   <3?~ 

'*         / 

# 

tc^] 

page 

[peid3]     (2 

badge 

[bat  63] 

cage 

[keT  65] 

[tf  ] 

br  idge 

[bwi  tf  ] 

Nasals 

m >  m 

n >   n 

Liquids 
1 >    1 


# 

# 

V 

V 

# 

V 

V 

# 

# 

V 

V 
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r >   w 


Glides 
w >   w 

j    — >    j 


[kul] 
[pil] 
[fol] 
[ki  1] 
[neTl] 
[a],    [al] 

[e#] 

[keTe] 

[ana] ,   [ail] 

[p5i  ja] 


[wuf] 
[woo] 
[wou  I  ] 
[wait] 
[ wa  k i ] 
[owed  i ] 
[awond] 
[i  wo] 


418 
Phonological  realizations  of  consonant  clusters 
sp >  p 


[p] 

speak 

[pik] 

spend 

[pf.nd] 

spook 

tpuk] 

spy 

[poi  ] 

spider 

[pat  du] 

St 

>    t 

[t] 

sting 

[tirj] 

step 

[tep] 

stew 

[tu] 

store 

[to] 

stove 

[toov] 

sk 

>    k 

[k] 

skin 

[ki  n] 

scooter 

[kuds] 

skip 

[k-p] 

ski 

[ki]     (2) 

sky 

[kai]     (2) 

si >  0- 

[0] 


[s] 


slip 

t»p] 

(2) 

sled 

[£d] 

slow 

[ou] 

slam 

[•sera] 

sleigh 

[el] 

sloppy 

[sapi 

] 
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sn 

>    0 

[0] 

snip 

tip] 

snap 

[aep] 

Snoopy 

[upi] 

sneak 

[•r)k] 

snub 

[Ab] 

The  vowels  following  these  target  clusters  were  often 
produced  with  nasality,  e.g.,  snack  [a&k]     (2).   However, 
this  was  inconsistent  across  the  clusters. 

sra >  (& 


[0] 

smug 

[Ag] 

smile 

[aia],    [mi] 

smell 

[eh],    [el] 

small 

[ai],    rai] 

smoke 

[ouk]     (2) 

br >    bw  ~- 

'  b 

[bw] 

brew 

[bwu] 

bread 

[bwed] 

brick 

[bwi k] 

bring 

[bwirj] 

broke 

[bwduk] 

[b] 

brag 

tbscg] 

APPENDIX  L 
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APPENDIX  L:   PHONOLOGICAL  RULE  STATEMENTS  AND  EXAMPLES  FOR 
SUBJECT  7 


Subject  7 

Pretraining  phonological  evaluation 

Phonetic  realizations  for  consonant  singletons 

Fr  icatives 


f 

>   h 

h 

[h] 

food 

[hu] 

face 

[hel] 

five 

[hoi] 

fun 

[h/vn] 

fall 

[ho] 

No  evidence  of  realization  for  medial  /f/  was  found  in 
the  sample.   All  examples  of  medial  /f/  were  realized  as 
reduplications  of  the  initial  syllable.   For  example,  the 
word  coughing  was  realized  as  [toto] ,  laughing  was  realized 
as  [watws.]  ,  and  leafy  was  realized  as  [wiwi]. 

f  ___>  ?_  jz 

[?] 


[0] 


v >  w 


/ 

# 

leaf 

[wi?] 

(2 

roof 

[WA?] 

scarf 

[tft?] 

cough 

[to?] 

knife 

[nan] 

laugh 

[was.] 

off 

[jo] 

/  # 
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422 


[w] 

vanilla 

[wcwa] 

vat 

[w  ae?] 

verb 

[wu] 

vet 

[we] 

vow 

[wo"ud] 

[v] 

vote 

[vou?] 

Vic 

[VI?] 

vein 

[veT  kj]  ,     [veT  m] 

[b] 

valentine 

[b  se-h  i  n] 

van 

[bscn]  ,     [wan] 

vase 

[bel  ]  ,     [we~i  ?  ] 

Examples   of 

reduplication  occurred    in   medial   position 

for   /v/. 

screwdriver 

[dudai  da] 

television 

[  tAmtAmd  i  fa] 

glove-i 

[dAdi ] 

shovel 

[hAhA] 

v >   0 

/          * 

[0] 

shave 

[hei] 

dr  ive 

[doT] 

five 

[hai  ] 

wave 

[weT  ] 

stove 

[too] 

9 >    h 

/' 

[h] 

thumb 

[hAm] 
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0 >  0  ^ 

[0] 
[?] 

n> >  d  ~ 

[d] 

[1>] 
s >  h 

[h] 


teeth 

[ti] 

mouth 

[ma-!?] 

/' 

the 

[da]     (2) 

this 

[di]     (7), 

[dfi] 

that 

[dae,]     (3) 

r       ["^ac 

sock 

[ha?] 

soup 

[hu?] 

sun 

[hAn] 

sent 

[he.nt] 

seat 

[hit] 

Reduplication  of  the  initial  syllable  was  noted  in 
examples  containing  the  target  /s/.   The  following  examples 
are  presented: 


bus-i 

[bAbi  ] 

juicy 

[dudi ] 

dressy 

[dede] 

basket 

[b-sebae.] 

glasses 

[d3e.dae.rn] 

s >    0  <- 

-?~r 

/         * 

\<t>\ 

face 

[heT] 

this 

[di]     (7),     [dTa] 

vase 

[beT  ]  ,    [wei?] 

[?] 

bus 

[bA?] 
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mouse 

[mai?] 

dress 

[d£?] 

ice 

[Si?] 

[J] 

juice 

[*5'J*] 

horse 

[ho/] 

>    w  ~  j 

—  d             /    # 

[w] 

zipping 

[Wl W 1 ] 

Ziggy 

[w/ W  1  ] 

zoom 

[wum] 

[j] 

zoo 

[ju],     [du] 

zebra 

tj'ws]     (2) 

zinc 

[j'*]k] 

[d] 

zone 

[doOm] 

zip 

[dip] 

zany 

[d/sqgi  ] 

Reduplication  of  the  initial  syllable  in  the  realization 
of  /z/. 


[t] 

r  osy 

[doOt 

z >   0 

/       # 

[0] 

cheese 

[ti  ] 

noise 

[nou] 

rose 

[wou] 

nose 

[nou] 

Claus 

[to] 

J— >   h~t 

1  * 

[h] 

shave 

[heT] 
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shovel 

[hAhA] 

shake 

[hfi?] 

sheep 

[h.?] 

[t] 

she 

[ti]     (2) 

;->?- 

*       1 

# 

in 

push 

tpo?] 

wash 

fwa?] 

brush 

[bA?] 

fish 

[hi?]     (2) 

toothbrush 

[ti  bA?] 

!0] 

crash 

[tae.] 

3  — >  S 

/   V                  V 

[J] 

television 

[tAintAmdi 

h >    h 

/f 

Stops 

/ 

p >   p 

/    V                V 

Additional  medial  /p/  examples  were  not  considered  due 
to  the  process  of  reduplication.   Examples  are  presented 
below. 


soupy 

sleeping 

Snoopy 

zipping 

zipper 


[huhi] 

[hi  hi ] 
[nun  i ] 
[wi wi ] 

[wi Wl ] 


p  — >  p  ~~>  ? 
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[?] 


b >  b 


b >  0 


[0] 


lip 

[wip] 

chop 

[tap] 

zap 

[z*.p] 

zip 

[dip] 

ship 

[hip] 

soup 

[hu?] 

mop 

[ma?] 

sheep 

[hi?] 

shape 

[hei7] 

slap 

[hse?] 

# 

V                V 

# 

cob 

[ta] 

tub 

[tA] 

verb 

[wu] 

job 

[dat] 

job 

[da.] 

# 

t  — >  t 

Examples  of  medial  /t/  were  not  included  in  the  analysis 
due  to  reduplication  of  the  initial  syllable.   Examples  are 
presented  below. 

bootie       [bubi ] 

fatty        [hochi] 

sweater       [hthe,] 
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Further,  syllable  deletion  was  evidenced  in  examples 
containing  medial  /t/  in  the  target  word.   Examples  are 
presented  below. 


eating 

[■?] 

Santa 

[h  sen] 

valentine 

[bachi  n] 

skating 

[del  ] 

t 

—  >    ?  ~ 

t~  0               1 

# 

1 
scoot 

fdu?] 

fight 

[hoi?] 

vote 

[vou  ?] 

shirt 

[hi?] 

bite 

[boi?] 

[t] 

seat 

[hit] 

skirt 

[dut] 

smar  t 

[mat] 

hat 

[haet] 

sport 

[pout] 

[0] 

boot 

[bu] 

coat 

[too] 

vet 

[we] 

start 

[ta] 

let 

[Is] 

d 

>   d 

/  * 

Reduplication  was  observed  in  several  of  the  target 
words  containing  medial  /d/. 
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spider 

[baibi] 

scooter 

[dudu] 

d 

—  >   0 

/         * 

[0] 

food 

[hu] 

need 

[ni] 

feed 

[hi] 

sad 

[hae.] 

made 

[me~i  ] 

k 

>    t 

/• 

[t] 

cool 

[tul] 

key- 

[ti] 

coat 

[too] 

come 

[tAm] 

cough 

[to?] 

Reduplication  was  also  observed  in  several  of  the  target 
words  containing  medial  /k/.   Examples  are  presented  below. 


k  — >  ?~ 
[?] 


cookie 

[tuti  ] 

back-i 

[bsebi  ] 

ducky 

[dAdi] 

rocky 

[wawi ] 

sock-i 

[hahi  ] 

t        \ 

# 

spook 

tpu?] 

sick 

[h(?] 

sock 

[ha?] 

chalk 

[to?] 
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fake 

[hei?] 

[k] 

sneak 

[nik] 

jerk 

[duk] 

like 

[wai  k] 

black 

[bas-k] 

joke 

[dook] 

[01 

cupcake 

[tApteT]     (2) 

book 

[bo] 

1 

spoke 

[pou] 

g   — >  d           J 

# 

[d] 

gum 

[dAm] 

go 

[doD] 

got 

[dam] 

gun 

[dAn]     (2) 

get 

[gi]     (2) 

g >   0~/g 

/ 

pig 

# 

[0] 

[pTi] 

slug 

[hoo] 

smog 

[ma] 

egg 

[el] 

[g] 

brag 

[bieg] 

smug 

[mAg] 

Affricates 

tj     — >    t~tf 

/• 

[t] 

cheese 

[ti] 

chin 

[tin] 
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chop 

[Up] 

cheap 

[tip] 

chick 

[ti?] 

[tp 

chair 

[tfeo] 

,     [tea] 

chew 

[tf  u] 

(4),     [tu] 

(9) 

tf  — >  <f> 

/          • 

[0] 

catch 
peach 

[ta] 
[pi] 

d$ >   d  ~ 

*5 

/    * 

[d] 

juicy 

gee 

jar 

job 

jab 

[dudi ] 
[di] 
[da] 
[da] 

[%] 

juice 

[<%.;] 

d3  — >  0 

/ 

# 

[0] 

page 
badge 
cage 
br  idge 

[pel] 
[b«.]' 
[tei  ] 
[bT»] 

(2) 

Nasals 

m >  m 


n >   n 


# 

# 

V 

V 

# 
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*)  — >  rj 


trjl 

wing 

[wig]     (2) 

br  ing 

[bTarj] 

string 

[tii]] 

[0] 

coughing 

[toto] 

fishing 

thihi] 

sleeping 

[hi  hi  ] 

dr  iving 

[dSi] 

Liquids 

1 >   w 

/• 

[w] 

laugh 

[wac] 

leaf 

[w.?]     (2) 

laughing 

[wacwae] 

leafy 

[  w  i  w  i  ] 

lip 

[wip] 

Reduplication 

was   evidenced 

in   examples   containing 

intervocalic  /l/. 

[w] 

vanilla 

[W£W3] 

yellow 

[wewe] 

1 -— > l^/rf 

/ 

# 

[1] 

/ 
cool 

[tul] 

sell 

[h£l] 

pill 

[p«l] 

nail 

[ne*il] 

skill 

[dil] 

[</>] 

pull 

[pu] 
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r >  w 


[w] 


Glides 

w >  w 

J  — >  J 


all 

[a] 

spool 

[pu] ,     [bu] 

fall 

[ho] 

jail 

[dei] 

# 

V                 V 

roof 

[WAf] 

rose 

[wou] 

rocky 

[WflWI ] 

real 

[wTil] 

rabbit 

[ws>E.bi  ] 

zero 

[d i wo] 

orange 

[owi n] 

Cluster  realizations  for  consonant  clusters 


sp 

—  >  p~_ >  b 

tp] 

spook 

spoke 

spit 

spy 

speck 

[pu?] 
[pou] 
tpi?] 
[pat] 

[pel] 

[b] 

spool 
spider 

[bu]  , 
[  b  aT  b  i 

[pu] 

] 
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spin 


[b£]  ,     [pi  n]  ,     [pi  rj  ] 


sk   - 


si   - 


- — >  t 

[t] 

stake 

[tet?] 

stew 

[tu] 

stove 

[too] 

start 

[to] 

step 

[tep] 

—  >   d  —  l< 

td] 

skin 

[di  n] 

skip 

[dip] 

scale 

[deT  ] 

skating 

[del  ] 

scooter 

[dudu] 

[k] 

skeleton 

[keaan] 

skinny- 

[k  i  nd  i] 

—  >    h 

[h] 

slow 

[hoo] 

sleigh 

[he!  ] 

sled 

[h£?] 

sloppy 

[hap  i ] 

sleeping 

[hi  hi] 

—  >    n 

[n] 

snow 

[nou] 

snap 

[nae.?] 

sneak 

[  n  i  k  ] 

sneaky 

[  n  i  n  i  ] 
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Snoopy  [nuni ] 

sra >    m 

[m]  smog  [ma.] 

smock  [mo.7] 

smart  [mat] 

smack  [mae.?] 

smile  [malmST],     [moll] 

br >    b  - — 'bw 

[b]  brew  [bu] 

broke  [boo?] 

brain  [beTn] 

brick  [b»7] 

bright  [bail] 

[bw]  bread  [bwea] 

br  idge  [bwi ] 
Follow-up  phonological   evaluation 

Phonetic   realizations   for   consonant   singletons 
Fr  icatives 


f 

>   h  ~  s 

[h] 

•h 

/• 

[hu] 

/ 
food 

fight 

[hen?] 

fishing 

[hihi ] 

five 

than 

feather 

[hehe] 

[s:h] 

fat 
face 

[s:h*7]  , 
[  s  :  he!  ?  ] 

[hxt] 

435 
fan  [s:haen] 

phone        [srhoun] 
Reduplication  was  evidenced  in  examples  containing 
intervocalic  /f/. 


[f] 

r oof-i 

[WAf WAf ] 

[h] 

knif e-i 

[ncuh'i  ] 

f  — >    7 

/          * 

[?] 

knife 

[nZTi?] 

laugh 

[swse.?] 

cough 

[to?] 

leaf 

twi?]     (2) 

v >    sw  ~ 

w  <■■> 

-  b             /    # 

[sw] 

/ 
vote 

[swou?] 

Vic 

[sw.?] 

vow 

[swou] 

van 

[swaen]  ,     [stocm] 

[w] 

vine 

[woTn] 

vanilla 

[w<£lwi  n] 

vacuum 

[wae_wum] 

vat 

[wae-7] 

[b] 

vase 

[weT?]  ,     [be"i  ] 

verb 

[bo] 

One   example 

of 

reduplication 

was    evidenced    in   the   word 

containing  medial 

/v/. 

[w] 

television 

[  telwi  wi  n] 

v >    0 

/ 

# 
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10} 

shave 

[hei] 

f  ive 

[hoi] 

wave 

[we"7  ] 

stove 

[too] 

dr  ive 
/ 

[staT] 

>    h 

/• 

[h] 

thumb 

[hAm] 

think 

[nig?] 

Medial  /&/   did  not  occur  in  the  environment  of 
intervocalic  singleton  but  instead  in  the  environment  of 
abutting  consonants.   For  example,  the  word  toothbrush  was 
realized  as  [tubA?] .   Thus,  medial  /Q/   was  not  considered  in 
the  analysis. 

e  —  >  -p  — -  ^zS  /     # 

[?]  teeth  [sti?] 

[0]  mouth  [mad] 

* >  d  /  #   

[d]  this  [di?],     [di]     (4) 

that  [da]     (2) 

these  [di]     (6) 

they  [deT  ] 


s 

>   h  ~-  s  :h 

/  * 

[h] 

soup 

[hu?] 

soupy 

[huhu] 

saw 

[ho] 
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say 

[heT  ] 

sock 

[hCL?] 

[s:h] 

Santa 

s  :  h  ae.n3]  ,     [h-acn] 

same 

s  :he~i  n] 

sick 

[s:h,7]     [hi?]     (2) 

s 

—  >     ?~  s 

/         * 

[?] 

bus 

rbA?] 

dress 

'd£?] 

face 

s :  hei  ?] 

this 

di?],     [di]     (4) 

vase 

wei  ?  ]  ,     [bei  ] 

[s] 

juice 

d3  us] 

horse 

hos] 

yes 

jes]    (4) 

z 

>    sw  ~  d  - 

-st~h            /     | 

[sw] 

zoo 

swu]  ,     [du] 

zap 

swae?] 

zipper 

SWIWl]  ,     [sp  ta] 

[d] 

Ziggy                     [ 

d  i  w  i  ] 

zone                       | 

doun] 

zebra 

d  i  wa]  ,     [hi  wai  ] 

[st] 

zip                         | 

stip] 

zero                       | 

st  i  wo] 

[h] 

zing                       | 

h.r,] 

Three  examples  of  reduplication  in  words  containing 
medial  /z/  were  observed  in  the  data  and  are  presented  below. 
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noisy 

[noon  i ] 

rosy 

[wo"uwoo  ] 

nosy 

[  n  "oO  n  i  ] 

z > 

0 

/         * 

[0] 

buzz 

noise 

rose 

cheese 

glasses 

[b/\] 

[nou] 
[woo] 
[tTu] 

[daedas.] 

.r—  > 

h  ->. 
[h] 

-  s:h 

~r     /. 

shave 

[heT]     (2 

she 

[hi] 

shape 

[hel  p] 

show 

[hou] 

ship 

[hip] 

[s: 

h] 

shoe 
shark 

[s  :hu]  , 
[sihtt?] 

[J] 

she 
shake 

[fei  ] 

Medial  /f/   was  not  analyzed  because  of  the  process  of 

reduplication.   The  examples  from  the  data  set  for  medial 
/f/  are  presented  below. 

fishing  [hi h i ] 

pushing  [pupun] 

I  — >  ?        /  _  * 

[?]       push  [pu?] 
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brush 

[DA?] 

fish 

[hi?]     (2) 

toothbrush 

[tubA?] 

h > 

h      / 

# 

Stops 

/ 

p  — > 

p~^  sp 

/• 

tp] 

pill 

[pil] 

pin 

[pm] 

pull 

[pu] 

pot 

[pa?] 

push 

[pu?] 

[sp] 

pants 

[spse-n] 

pig 

[spi  ] 

paint 

[spei  nt] 

p  — > 

p 

/      V                V 

[p] 

soapy 

[hoUphoup] 

apple 

[»Pl]     (2) 

[m] 

sloppy 

[hami ] 

sleepy 

[  s  i  m  i  ] 

p   — > 

P~? 

1          # 

step 

[P] 

[step] 

snip 

[snip] 

lip 

[wip] 

ship 

[h.p] 

top 

[tap] 

[?] 

soup 

fhu?] 
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zap 

[swse?] 

sheep 

[hi?] 

mop 

[ma?] 

b 

—  > 

b —  sb 

/• 

[b] 

book 

boot 

bus 

buzz 

badge 

[bu] 

[bu] 

[bA?] 

[bA] 

[bat] 

[sb] 

boats 

[sbou] 

b 

—  > 

$~>  b 

/ 

# 

[0] 

verb 
bribe 
job 
snub 

[bo  ] 
[bal] 
[da] 
[smA] 

[b] 

stab 

jab 

cob 

[stseb] 

[stab] 

[stab] 

t 

—  > 

*       / 

# 

tti     ' 

tail 

top 

tub 

tea 
take 

[teil] 

[tap] 

[tAn] 

[ti] 
[tei  ] 

In  addition  to  the  reduplication  present  in  examples 
containing  intervocalic  /t/,  a  context-specific  rule  was 
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evidenced  in  Eric's  realization.   The  rule  involved  /t/ 

produced  as  [t]  only  in  the  environment  of  [n  V]  . 

Examples  are  presented  below. 


[t] 

pretend 

skeleton 

valentine 

ant i n] 
d£l  i  nti  n] 
d  aclsntaT  n] 

t 

—  > 

?  ~  0  „  t  ~  P            / 

[?]                pot 

# 

pa?] 

coat 

tou7] 

shirt 

hA?] 

scoot 

tu?] 

state 

stel?] 

[0] 

boot 

bite 

spit 

sport 

let 

bu] 

ban  ]  ,     [bai?] 

spi] 

spo] 

wa] 

[t] 

eat 
forgot 
br  ight 
skirt 
Scott 

it] 

sdat] 
spait] 
stut] 
stat] 

d 

—  > 

d 

/' 

d 

—  > 

0 

/         * 

[0] 

food 

lid                         [ 

hu] 

W|  ] 
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k   - 


k   - 


dad 

[dae.] 

bread 

[bco] 

lemonade 

weneT  ] 

—  >  t  ~ 

St 

/• 

[t] 

cool 

tu] 

cup 

Up] 

coat 

too?] 

cough 

to?] 

cage 

teT] 

[St] 

cut 

StAt] 

cutting 

st/iriftn] 

cob 

stab] 

kite 

stSTt] 

candle 

st  senou 

->  ?~ 

4 

~-  k               / 

# 

[?] 

/ 
sock 

ha7] 

chick 

ti?l 

stake 

teT?] 

sack 

hSE?] 

duck 

dA?] 

[0] 

take 

tei  ] 

make 

mel  ] 

book 

bo] 

sneak 

sni  ] 

spook 

pu] 

[k] 

cake 

teik] 
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stack 

[taek]  , 

[St*?] 

stick 

[stik]  , 

[trs] 

smack 

smaek] 

snack 
/ 

nsek]  , 

[snae.7] 

g    — >    0 

* 

spi  ] 

[0] 

/ 

pig 

brag 

bseu] 

smug 

ija] 

smog 

smo.] 

egg 

el]     ( 3 ) 

Affricates 

r  — >  fc 

/• 

tt] 

chew 

tu] 

chain 

tel  n] 

cheap 

tip] 

chop 

tap] 

cheese 

tTu  ] 

tf  — >  ? 

/ 

te?] 

/ 
catch 

peach 

P»?l 

watch 

i 

swae]  , 

[Wft?] 

tf >     St  ~ 

[St] 

-d^  dt                  # 

jeep 

stip] 

gym 

sti  m] 

jab 

stab] 

jerk 

stu?] 
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j  oke 

[stou?] 

[d] 

jar 

[da] 

job 

[da] 

jelly 

[dedi] 

jump 

[dAmp]  ,     [stAmp] 

[<%] 

juice 

[%us] 

juicy 

/        * 

[cfcj  usd5  us] 

05   — >  <f> 

[0] 

/ 
cage 

[tel] 

br  idge 

tbTD] 

badge 

[bat] 

page 

[pel]     (2) 

Nasals 

/' 

m >  m 

/  V                V 

n >   n 


"] 

>K) 

/  V                 V 

0 

>   0  ~  n  <- 

-    /  • 

# 

[0] 

skating 

[  te"i  W3] 

waving 

[  wel  wa  ] 

washing 

[swawi  ] 

sleeping 

[si  mi  ] 

shaving 

[helhi] 
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[n] 

bring 

zipping 

pushing 

cutting 

catching 

[sprsn] 
[ j  i  w  i  n] 
[pupun] 
[stAnAn] 
[tEten] 

[fj] 

eating 
wing 
sting 
string 

[  s  i  ?  i  rj] 
[wirj] 
[Stirj] 
[tig] 

Liquids 

1 >   w 

/ 

'# 

[w] 

laughing 
leafy- 
little 
lid 
let 

[  w  sew  ae  ] 
[wiwi] 
[wi  wu] 

[Wl] 
[W<Z-] 

1 >   1  ~ 

w 

/' 

V 

[1] 

valentine 
skeleton 

[d  az-lsntaTn] 
[deli  nti  n] 

television 

[ telwi wi n] 

skillet 

[stilin],     [straws] 

[w] 

yellow 

[wewe.] 

1  -— >  1-^ 

i 

/ 

# 

[1] 

pill 
tail 
nail 

[P'l] 
[tell] 

[neTl] 
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sell 

[heel] 

skill 

[st.l] 

[0] 

cool 

[tu] 

pull 

[pu] 

fall 

[ho] 

all 

[a] 

jail 

/ 

ttei] 

r   -- 

->   w 

/• 

[w] 

roof 

[wuf] 

rose 

[wou] 

rocky 

[wawi  ] 

rosy 

[woUwou  ] 

rock 

[wa?]     (2) 

Glides 


w 

—  >   w~ 

sw 

/• 

[w] 

/ 

wash 

wave 

wing 

waving 

watch-i 

[wa/] 
[wel  ] 
[wirj] 
[  w  eT  w  i  ] 
[wawi ] 

[sw] 

watch 
washing 

[swa?]  , 
[swawi ] 

[wa?] 

j 

— >  j 

/ 

# 

V                V 

Phonological  realizations  for  consonant  clusters 
sp >  sp  ~-  p 
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st   - 


sk    - 


[sp] 

speed 

[  s  p  i  d  ] 

spade 

"speT  ] 

spike 

ispcu  ] 

spend 

;sp£.n] 

spy 

spaT] 

[p] 

spook 

[pu] 

spider 

p  aT  b  /'  ] 

spill 

[pil],     [spil]     (2 

spin 

[pm]     (2) 

—  >    st-. 

^  t 

[St] 

step 

step] 

sting 

st«»j] 

state 

stei?] 

stand 

st*n] 

stone 

stoun] 

[t] 

stew 

tu] 

stair 

teo] 

stake 

te"\?] 

stamp 

tse-mp] 

stove 

too] 

—  >   st~ 

•  t~d 

[St] 

scooter                | 

stu] 

scat                       | 

stae.?] 

scale                     | 

steT  ] 

skip                       [ 

stip] 

skinny                  [ 

stin'i  ] 
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[t] 

skin 

[tin] 

skating 

[  t  e"i  w  i  ] 

scoot 

[tu:] 

school 

[tu]     (3),     [stu] 

scarf 

[ta] 

[d] 

skeleton 

[d£li ntin] 

sky 

[dai]  ,    [staT  ] 

skate 

[dei  t]  ,     [steT  t] 

si 

—  >   h  ~ 

s:h  '--'  s 

[h] 

slam 

[h  sem] 

slow 

[hoo] 

slip 

[hip]     (2) 

sly 

[haT] 

sloppy 

[ham i ] 

[s:h] 

sleigh 

[  s  :  h  e~i  ] 

slug 

[s:hA] 

sled 

[s:he5] 

slide 

[s:hcu]  ,     [hcu  ] 

[s] 

sleeping 

[  s  i  m  i  ] 

sleep 

[s'<p],     [hip]     (2) 

sn 

>   sn  <-». 

-  n 

[sn] 

snip 

[snip] 

snow 

[snou  ] 

sneak 

[sn.] 

snail 

[snell]     (2) 

snap 

[  s  n  ae-p  ] 

449 


br   - 


[n] 

Snoopy 

[nuni ] 

snakes 

[neT  ?] 

sneaky 

t  n  i  n  i  ] 

snake 

[neT?]  , 

[snei  ] 

snack 

[naek]  , 

[snae?] 

>    sm  -—'  m 

[am] 

smear 

[smTu ] 

smack 

[smsek] 

smack 

[sm*.] 

smart 

[sma?] 

smell 

[smtl] , 

tmd] 

[m] 

smug 

[mA] 

smoke 

[mou?]  , 

[smoiJ] 

small 

[ma]  ,     [ 

sma] 

smile 

[mcumi  ] 

,     [smalje 

—  >   sp  '— <  b 

[sp] 

brick 

[spi7] 

brew 

[spun] 

br  ide 

[spai] 

br  ight 

[sp"aTt] 

brushing 

[spAna] 

[b] 

bread 

[beo] 

brag 

[bse] 

brown 

[baun] 

bribe 

[bST] 

brush 

[bA?] 
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